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The effects of heparin and related molecules on vascular 
permeability and neutrophil accumulation in rabbit skin. 
Jones Helen; Paul William; Page Clive P 

Sackler Institute of Pulmonary Pharmacology, GKT School of 
Biomedical Sciences, 5th Floor Hodgkin Building, King's 
College London, Guy's Campus, London SE1 9RT. . 
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British journal of pharmacology, (2002 Jan) 135 (2) 469-79. 
Journal code: 7502536. ISSN: 0007-1188. 
England: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
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Entered STN: 20020130 
Last Updated on STN: 20020404 
Entered Medline: 20020402 
Unf ractionated heparin (UH) has been shown to possess a wide range of 
properties which are potentially anti- inflammatory. Many of these 
studies, including effects of heparin on adhesion of inflammatory cells to 
endothelium, have been carried out in vitro. In the present study, we 
have used radioisotopic techniques to study the effect of UH, and related 
molecules, on in vivo inflammatory responses (plasma exudation (PE) and 
PMN accumulation) in rabbit skin induced by cationic proteins, mediators 
and antigen. Intradermal (i.d.) pretreatment with UH dose- dependent ly 
inhibited poly-L-lysine (PLL) -induced responses. The same treatment had 
no effect on antigen (extract of Altemaria tenuis, AT)-, 
formyl-methionyl-leucyl -phenylalanine (fMLP) - or leukotriene (LT) 
B (4) -induced responses, although i.d. dextran sulphate (DS) significantly 
inhibited responses to all of these mediators. High dose (10,000 u 
kg(-l)) intravenous UH significantly decreased cutaneous responses to fMLP 
and LTB ( 4 ) . By comparison, the selectin inhibitor, fucoidin, 
and DS, were very effective inhibitors of these responses, and of 
responses to AT and PLL. In contrast to the weak effect in the in vivo 
studies, UH significantly inhibited in vitro homotypic aggregation of 
rabbit PMNs, showing that it can modify PMN function. Our data with i.d. 
UH confirm the important ability of this molecule to interact with and 
neutralize polycat ionic peptides in vivo, suggesting that this is a prime 
role of endogenous heparin. The lack of effect of exogenous heparin on 
acute inflammatory responses induced by allergen, suggests that 
cationic proteins are unlikely to be primary mediators of the 
allergen- induced PE or PMN accumulation. 
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Therapeutic potential of a novel synthetic selectin 
blocker, OJ-R9188, in allergic dermatitis. 
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R&D Laboratories, Nippon Organon K.K., 5-90. Tomobuchi - cho 
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British journal of pharmacology, (2001 Dec) 134 (7) 
1498-504. 

Journal code: 7502536. ISSN: 0007-1188. 
England: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
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Entered STN: 20011219 
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1. We investigated the ability of a newly synthesized sugar derivative, 
OJ-R9188, [N- (2-tetradecylhexadecanoyl) -O- (L- alpha- fucofuranosyl) -D-seryl] - 
L-glutamic acid 1-methylamide 5-L-arginine salt, to block binding of 
selectins to their ligands in vitro and inhibit the infiltration of 
leukocytes in vivo. 2. OJ-R9188 prevented the binding of human E-, P- and 
L-selectin-IgG fusion proteins to immobilized sialyl Lewis (x) 
(sLe (x) ) -pentasaccharide glycolipid, with IC(50) values of 4.3, 1.3, and 
1.2 microM, respectively. 3. In a mouse model of thioglycollate- induced 
peritonitis, OJ-R9188 at 10 mg kg(-l), i.v. inhibited neutrophil 
accumulation in the peritoneal cavity. In the IgE-mediated skin reaction, 
OJ-R9188 at 3 and 10 mg kg(-l) , i.v. significantly inhibited extravasation 
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of neutrophils and eosinophils into the inflammatory sites and at 10 mg 
kg(-l) , i.v. also inhibited infiltration caused by picryl chloride -induced 
delayed-type hypersensitivity in mice. These results suggest that 
OJ-R9188 may be a useful selectin blocker, with activity against human and 
mouse E-, P- and L-selectins in vitro and in vivo, and that blocking 
selectin-sLe (x) binding is a promising strategy for the treatment of 
allergic skin diseases. 
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CORPORATE SOURCE: Imperial College School of Medicine, National Heart and 

Lung Institute, London. 
SOURCE: British journal of pharmacology, (1997 Mar) 120 (6) 

1059-66. 
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DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 
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FILE SEGMENT: Priority Journals 
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ENTRY DATE: Entered STN: 19970908 

Last Updated on STN: 19970908 

Entered Medline: 19970827 
AB 1. In order to accumulate at sites of inflammation, leukocytes initially 
roll on endothelial cells of postcapillary venules before becoming firmly 
attached. This process of rolling is mediated by select ins which bind to 
carbohydrate counter- ligands present on the surface of both leukocytes and 
endothelial cells. The polysaccharide fucoidin has been 
previously shown to inhibit leukocyte rolling in the mesenteric 
circulation and to reduce neutrophil accumulation in the skin and meninges 
in experimental inflammation. 2. In the present study we have assessed 
the effects of fucoidin on eosinophil function in vitro and 
eosinophil accumulation at sites of inflammation in guinea-pig skin. 3. 
At concentrations of up to 1200 micrograms ml-1, fucoidin 
inhibited phorbol myristate acetate (PMA) -induced eosinophil homotypic 
aggregation by up to 60% but had no inhibitory effect on PMA- induced 
eosinophil adhesion to serum-coated plates. 4. Fucoidin 
effectively reduced the binding of the ant i-L- selectin mAb MEL- 14 to 
guinea-pig eosinophils. Binding of a P-selectin-IgG chimera to 
eosinophils was also partially inhibited by fucoidin, but 
binding of an anti-CD18 or an anti-VLA-4 mAb were unaffected. 5. When 
given systemically to guinea-pigs, fucoidin suppressed 
lllln-labelled eosinophil recruitment to sites of allergic 
inflammation, lllln-labelled eosinophil accumulation induced by 
platelet -activating factor (PAF) and zymosan-activated plasma (as a source 
of C5a des Arg) was also inhibited. 6. These results demonstrate a role 
for fucoidin- sensitive select ins in mediating eosinophil 
recruitment in vivo. 
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CORPORATE SOURCE: Department of Medical Physiology, University of Calgary, 
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DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 
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AB In this study, we examined the relationship between the endothelial 

selectins (P-selectin and E-selectin) and whether they are critical for 
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alpha4-integr in -dependent leukocyte recruitment in inflamed (late phase 
response), cremasteric postcapillary venules. Animals were systemically 
sensitized and 2 wk later challenged intrascrotally with chicken 
ovalbumin. Leukocyte rolling flux, adhesion, and emigration were assessed 
at baseline and 4 and 8 h postantigen challenge. There was a significant 
increase in leukocyte rolling flux, adhesion, and emigration in sensitized 
and challenged mice at both 4 and 8 h. At 8 h, the increase in leukocyte 
rolling flux was approximately 50% inhibitable by an anti-alpha4-integrin 
antibody, 98% inhibitable by fucoidin (a selectin-binding 
carbohydrate) , and 100% inhibitable by an anti-P-selectin antibody. 
P-selectin-def icient animals displayed no leukocyte rolling or adhesion at 
8 h after challenge. However, at 8 h there were many emigrated leukocytes 
in the perivascular space suggesting P- select in- independent rolling at an 
earlier time point. Indeed, at 4 h postantigen challenge in 
P-selectin-def icient mice, there was increased leukocyte rolling, 
adhesion, and emigration. The rolling in the P-selectin-def icient mice at 
4 h was largely alpha4-integrin dependent. However, there was an 
essential E-selectin-dependent component inasmuch as an anti-E-selectin 
antibody completely reversed the rolling, and in E-selectin and P- select in 
double deficient mice rolling, adhesion and emigration were completely 
absent. These results illustrate that P-selectin underlies all of the 
antigen- induced rolling with a brief transient contribution from 
E-selectin in the P-selectin-def icient animals. Finally, the 
antigen- induced alpha4-integrin-mediated leukocyte recruitment is entirely 
dependent upon endothelial selectins. 
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TITLE: Blocking endothelial adhesion molecules: A potential 

therapeutic strategy to combat atherogenesis . 
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Molenaar T.J.M.; Van Berkel T.J.C.; Biessen E.A.L. 
CORPORATE SOURCE: E.A.L. Biessen, Division of Bi ©pharmaceutics, Leiden 

University, PO Box 9502, 2300 RA Leiden, Netherlands. 

biessenOlacdr . leidenuniv . nl 
SOURCE: Current Opinion in Lipidology, (2004) 15/5 (545-552). 
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DOCUMENT TYPE: Journal; General Review 
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030 Pharmacology 

037 Drug Literature Index 
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LANGUAGE: English 

SUMMARY LANGUAGE: English 

AB Purpose of review: This review provides a concise update of the 

involvement of endothelial adhesion molecules in atherogenesis, an 
overview of current advances in the development of adhesion molecule 
blocking agents, as well as an insight into the potential of these 
molecules in cardiovascular therapy. Recent findings: As endothelial 
adhesion molecules are deemed to play an important role in the development 
and progression of atherosclerotic lesions, they are interesting targets 
for therapeutic intervention in this process. In particular, P-selectin 
and vascular cell adhesion molecule 1 are widely considered to hold 
promise in this regard. Current research efforts centre on the design of 
agents that directly block the interaction of the receptor with its ligand 
(e.g. soluble P-selectin glycoprotein ligand 1, blocking antibodies, 
EWVD-based peptides) or that interfere with their synthesis (e.g. 
antisense oligonucleotides) or their regulatory control by nuclear factor 
kappa B or peroxisome proliferator-activated receptor gamma. Furthermore, 
adhesion molecules have been exploited as a target for the specific 
delivery of drug carriers (e.g. biodegradable particles with entrapped 
dexamethasone) or therapeutic compounds (e.g. dexamethasone) to the 
plaque. All approaches have been shown to be effective in blocking 
adhesion molecule function in in- vitro studies and in-vivo models for 
inflammation or atherosclerosis. Summary: Although the field has achieved 
considerable progress in recent years, leading to the development of a 
number of interesting leads, final proof of their efficacy in 
cardiovascular therapy is eagerly awaited. .COPYRGT. 2004 Lippincott 
Williams & Wilkins. 
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Inhibition of passive allergic encephalomyelitis 
by sulfated polysaccharides. 
Willenborg D.O.; Parish C.R. 

Neurosciences Research Unit, Royal Canberra Hospital, 
Australian National University, Canberra, ACT, Australia 
Annals of the New York Academy of Sciences, (1988) 540/- 
(543-545) . 
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extracted from sporophyll of Undaria pinnatifida . 
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A review, discussing the action mechanism and antitumor, antiviral, and 
antiallergic effects of mekabu fucoidan extracted from sporophyll of 
Undaria pinnatifida. 
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The compns. comprise IgE format ion- inhibiting fucoidan or 
fucoidan -like powders from seaweeds and histamine 
release -inhibiting I. latifolia extract powders. The compns. 
control of type I allergy. 
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Novel physiological functions of fucoidan 
Tani, Hisanori; Ohishi, Hifumi 
Kyodo Milk Production K. K. , Japan 
New Food Industry (2001), 43(5), 6-10 
CODEN: NYFIAM; ISSN: 0547-0277 
Shokuhin Shizai Kenkyukai 
Journal; General Review 
Japanese 

functions of fucoidan, covering the 



antiallergic effect, and serum lipid- improving effect through activation 
of lipoprotein lipase. 
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PRIORITY APPLN. INFO. : JP 1999-234262 A 19990820 

JP 2000-69223 A 20000313 

WO 2000-JP5489 W 20000817 

AB The invention relates to remedies or preventives for diseases with a need 

for the regulation of the production of cytokines, diseases with a need for 
the production of nitrogen monoxide or allergic diseases 
characterized by containing as the active ingredient fucoidan and/or 
its decomposition product; and foods, drinks or feeds for regulating the production 
of cytokines, foods, drinks or feeds for inducing the production of nitrogen 
monoxide, antiallergic foods, drinks or feeds, etc. containing 
fucoidan and/or its decomposition product. 
REFERENCE COUNT: 21 THERE ARE 21 CITED REFERENCES AVAILABLE FOR THIS 
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JP 1997-189249 19970630 
The agents contain fucoidan extracted from Heterochordaria, 
Nemacystus, Ecklonia, Lessonia, Macrocystis, Fucus, Ascophyllum, and/or 
Durvillea sp. Fucoidan extracted from F. vesiculosus remarkably 
increased formation of hyaluronic acid by rat keratinocyte . 
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AB Gas and gaseous precursor filled microspheres, and foams provide novel 
topical and s.c. delivery vehicles for various active ingredients, 
including drugs and cosmetics. Gas and gaseous precursor filled 
microcapsules were prepared from dipalmitoylphosphat idyl choline . 
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Therapeutic and prophylactic agents for allergic diseases 
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Allergic diseases is treated or prevented by orally administering 
I or fucoidan- like substance. I, extracted from Laminaria 
diabolica, suppressed formations of interleukin 4 and IgE upon antigen 
challenge to alum- sensitized mice. I also inhibited compound 48/80-induced 
histamine release from rat mast cells. 



10/049,419 



L26 ANSWER 1 OF 3 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR : 

CORPORATE SOURCE: 

CONTRACT NUMBER: 
SOURCE : 

PUB. COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



AB 



MEDLINE on STN 
2000171558 MEDLINE 
PubMed ID: 10706585 

Interleukin-4 augments acetylated LDL- induced cholesterol 
esterif ication in macrophages. 

Cornicelli J A; Butteiger D; Rateri D L; Welch K; Daugherty 
A 

Department of Vascular Diseases, Parke Davis, 2800 Plymouth 
Road, Ann Arbor, MI 48106, USA. 
HL 55487 (NHLBI) 

Journal of lipid research, (2000 Mar) 41 (3) 376-83. 
Journal code: 0376606. ISSN: 0022-2275. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200005 

Entered STN: 20000518 
Last Updated on STN: 20000518 
Entered Medline: 20000509 
Activated subpopulations of lymphocytes and mast cells have been detected 
in atherosclerotic lesions. Interleukin-4 (IL-4) is a prominent cytokine 
released during activation of both cell types and its transcripts have 
been detected in both human and mouse atherosclerotic lesions. To define 
whether this local release of IL-4 influences macrophage lipid metabolism, 
we examined the effects of this cytokine on intracellular cholesterol 
esterif ication during incubation with modified low density lipoprotein 
(LDL) . IL-4 greatly augmented cholesterol esterif ication induced by 
acetylated LDL (AcLDL) in both mouse peritoneal macrophages and the murine 
macrophage cell line, J774 . This augmentation was maximal at a 
concentration of 1 ng/ml after incubation for 48 h. This was not a 
generalized effect on lipoprotein metabolism as IL-4 had no effect on 
cholesterol esterif ication in the presence of either LDL or beta 
-VLDL. Determination of binding isotherms demonstrated that IL-4 
increased the number of cell surface binding sites for AcLDL. The 
IL-4 -augmented AcLDL- induced cholesterol esterif ication was attenuated by 
the scavenger receptor class A (SR-A) antagonist, fucoidan, and 
the anti-mouse SR-A monoclonal antibody, 2F8. These data, combined with 
the known receptor specificity of AcLDL interactions, imply a role of SR-A 
in the IL-4 induced responses. Two cytokines that have been demonstrated 
previously to down-regulate SR-A, TNF-alpha and TGF-beta 

, antagonized the IL-4 -induced augmentation of cholesterol esterif ication. 
Therefore, local release of IL-4 within atherosclerotic lesions could have 
a profound effect on macrophage lipid metabolism and the subsequent 
atherogenic process . 
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AB Experimental autoimmune uveoretinitis (EAU) was induced in Lewis 

rats and B10. A mice by immunization with S-antigen (S-Ag) to study the 
potential roles of vascular endothelial growth factor (VEGF) and 
the betal and beta2 isoforms of transforming growth 
factor (TGFbetal and TGFbeta2) during the progression of the 
disease. VEGF has been implicated as an angiogenic factor in ischemic 
retinopathies; however, Lewis rats developing EAU have high levels of VEGF 
in the retina, but no neovascularization. In the present study, 
immunohistochemical staining for VEGF, TGFbetal and TGFbeta2 was performed 
on the retinas of Lewis rats developing EAU or with oxygen- induced 
ischemic retinopathy. In rats immunized with S-antigen, a marked 
upregulation of VEGF was immunohistochemical ly visualized from the inner 
nuclear layer to the inner limiting membrane prior to blood-retinal 
barrier (BRB) failure and lymphocytic infiltration. VEGF is normally 
induced by hypoxia and its induction leads to neovascularization. 
Coincident with the increase in VEGF, there was increased immunoreactivity 
for TGFbetal and TGFbeta2 within the same layers of the retina. In 
contrast, rats with ischemic retinopathy and retinal neovascularization 
showed only a modest increase in VEGF immunoreactivity, which is largely 
confined to retinal ganglion cells and inner retinal vessels, and little 
or no increase in TGFbetal or TGFbeta2 . In addition, in mice developing 
EAU, which does not have an abrupt onset as it does in rats and may 
involve neovascularization, a comparable upregulation of VEGF in the inner 
retina to that seen in rats developing EAU occurs with no increase in 
TGFbetal or TGFbeta2. Since TGFbeta can inhibit endothelial 
cell proliferation, it is likely that an increase in TGFbeta may- 
prevent VEGF from exerting its endothelial growth activity in 
the rat EAU model, but VEGF may be operative in inducing BRB failure. 
These data suggest that there is a complex interaction among growth 
factors in the retina and that retinal neovascularization may require an 
imbalance between stimulatory and inhibitory factors. 
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AB Previous studies have shown that cultured skin fibroblasts (SFs) 

from insulin- dependent diabetic mellitus (IDDM) patients with diabetic 
nephropathy (DN) exhibit both increased proliferation and Na+/H+ 
antiporter activity. The present study correlated the growth rate and 
mRNA expression of integrin subunits, extracellular matrix molecules, and 
transforming growth factor-beta in 

cultured SFs, with the biopsy determined rate of development of DN lesions 
ranging from slow to rapid in nine IDDM patients. These varying rates of 
development of DN lesions were expressed by a mesangial expansion score as 
estimated by the rate of change in mesangial fraction volume per year. 
Cultured SF proliferation by direct cell counts positively 
correlated with mesangial expansion score (r = 0.65; P < 0.05). 
Expression of cultured SF alpha3 integrin subunit mRNA levels, as well as 
type I collagen mRNA (P < 0.05 for both), but not transforming 
growth factor-beta mRNA levels (Northern blot 

analysis), were also positively correlated with mesangial expansion score. 
We postulate that these observations of correlations between activities of 
cultured SFs and the rate of progression of DN lesions may be predictive 
of the risk to develop clinical DN in IDDM, may be in part genetically 
regulated, and may be of pathogenetic importance. 
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AB Cytokines are a heterogenous group of polypeptide mediators that have been 
associated with activation of numerous functions, including the immune 
system and inflammatory responses. The cytokine families include, but are 
not limited to, interleukins (IL-I alpha, IL-I beta, ILIra and 
IL-2-IL-15) , chemokines (IL-8/ NAP-I, NAP-2, MIP-.I alpha and beta 
, MCAF/MCP-1, MGSA and RANTES) , tumor necrosis factors (TNF-alpha and TNF- 
beta) , interferons (INF- alpha, beta and gamma) , colony 
stimulating factors (G-CSF, M-CSF, GM-CSF, IL-3 and some of the other 
ILs) , growth factors (EGF, FGF, PDGF, TGF alpha, TGF 
beta and ECGF) , neuropoietins (LIF, CNTF, OM and IL-6) , and 
neurotrophins (BDNF, NGF, NT- 3 -NT -6 and GDNF) . The neurotrophins 
represent a family of survival and differentiation factors that exert 
profound effects in the central and peripheral nervous system (PNS) . The 
neurotrophins are currently under investigation as therapeutic agents for 
the treatment of neurodegenerative disorders and nerve injury either 
individually or in combination with other trophic factors such as ciliary 
neurotrophic factor (CNTF) or fibroblast growth factor (FGF) . 
Responsiveness of neurons to a given neurotrophin is governed by the 
expression of two classes of cell surface receptor. For nerve growth 
factor (NGF) , these are p75NTR (p75) and pl40trk (referred to as trk or 
trkA) , which binds both BDNF and neurotrophin (NT) -4/5, and trkC receptor, 
which binds only NT-3. After binding ligand, the neurotrophin -receptor 
complex is internalized and retrogradely transported in the axon to the 
soma. Both receptors undergo ligand -induced dimerization, which activates 
multiple signal transduction pathways. These include the ras-dependent 
pathway utilized by trk to mediate neurotrophin effects such as survival 
and differentiation. Indeed, cellular diversity in the nervous system 
evolves from the concerted processes of cell proliferation, 
differentiation^ migration, survival, and synapse formation. Neural 
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adhesion and extracellular matrix molecules have been shown to play 
crucial roles in axonal migration, guidance, and growth cone targeting. 
Proinflammatory cytokines, released by activated macrophages and monocytes 
during infection, can act on neural targets that control thermogenesis, 
behavior, and mood. In addition to induction of fever, cytokines induce 
other biological functions associated with the acute phase response, 
including hypophagia and sleep. Cytokine production has been detected 
within the central nervous system as a result of brain injury, following 
stab wound to the brain, during viral and bacterial infections (AIDS and 
meningitis) , and in neurodegenerative processes (multiple 
sclerosis and Alzheimer's disease). Novel cytokine therapies, 
such as anticytokine antibodies or specific receptor antagonists acting on 
the cytokine network may provide an optimistic feature for treatment of 
multiple sclerosis and other diseases in which cytokines 
have been implicated. 
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AB Diabetes mellitus is a systemic disease with profound effects on 
oral health and periodontal wound healing. Uncontrolled diabetes 
adversely affects surgical wound healing and is often associated with 
abnormal proliferation of fibroblasts, excessive 
angiogenesis and poor bone regeneration. Human gingival 
fibroblasts and periodontal ligament cells from both diabetics and 
non-diabetics were evaluated for growth responses following culture in 20 
mM glucose, a concentration compatible with blood glucose levels in 
uncontrolled diabetics. Gingival fibroblasts derived from 9 
non-diabetic patients and 3 insulin-dependent diabetics either 
proliferated or showed little change of growth in elevated 
glucose. Enhanced proliferation was observed following 1 wk of 
culture in glucose. Growth of periodontal ligament cells from 5 
non-diabetic patients was inhibited by 20 mM glucose. Fibroblasts 
that were markedly growth stimulated were probed for expression of basic 
fibroblast growth factor (bFGF) using a reverse- transcribed 
polymerase chain reaction (RT-PCR) . Results indicate that 
fibroblasts exhibiting the greatest increase in growth in response 
to high glucose also exhibited increased expression of bFGF. No changes 
were observed in mRNA expression for platelet -derived growth factor-AA, 
platelet -derived growth factor-BB, insulin- like growth factor and 
transforming growth factor-beta 1. 

Mitogenic effects induced by the cytosol of fibroblasts 
exhibiting increases of growth in 20 mM glucose were abrogated by 
neutralizing antibodies to bFGF. In addition, some periodontal ligament 
cells that were growth inhibited by high glucose had reduced expression of 
bFGF. These data suggest that bFGF may play a role in the abnormal wound 
healing associated with periodontal surgery of uncontrolled diabetics. 
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AB Endothelial cells are known to secrete various 

antiproliferative and vasodilating factors. Although injury of 
endothelial cells has been postulated as an initial trigger of the 
progression of atherosclerosis in patients with diabetes, the 
mechanisms of endothelial injury in diabetes are not 

yet clarified. Therefore, it is important to know the effects of high 

glucose on the factors that may influence endothelial cell 

growth. A novel member of endothelium- specif ic growth factors, hepatocyte 

growth factor (HGF) , is produced in vascular cells. To investigate the 

effects of high glucose on vascular cells, we examined 1) the effects of 

high glucose on endothelial cell and vascular smooth muscle cell 

(VSMC) growth and 2) the effects of high glucose on local HGF production 

in endothelial cell and VSMC. Treatment of human aortic 

endothelial cell with a high concentration of D-glucose, but not 

mannitol and L-glucose, resulted in a significant decrease in cell number. 

Interestingly, addition of recombinant HGF attenuated high 

D-glucose- induced endothelial cell death. Therefore, we 

measured local HGF secretion of endothelial cell. Importantly, 

local HGF production was significantly decreased by high D-glucose 

treatment. In contrast, high D-glucose treatment resulted in a 

significant increase in the number of human aortic VSMCs, whereas local 

HGF production was significantly decreased in accordance with increase in 

D-glucose concentration. No significant changes in numbers were observed 

in VSMC treated with high mannitol and L-glucose. We also studied the 

mechanisms of local HGF suppression by high D-glucose. High D-glucose 

treatment stimulated transforming growth 

factor-beta (TGF-beta) concentration 

in endothelial cell and VSMC. Decreased local vascular HGF 
production was abolished by addition of ant i -TGF-beta 
antibody. As TGF-beta inhibited local HGF production 
in endothelial cell and VSMC, increased TGF- 
beta induced by high D-glucose may suppress local HGF production. 
This study demonstrated that high D-glucose induced endothelial 
cell death, stimulated VSMC growth, and decreased local HGF production 
through the stimulation of TGF-beta production both in 
endothelial cell and VSMC. Overall, decrease in a local 
endothelial stimulant, HGF, by high D-glucose may be a trigger of 
endothelial injury in diabetes, potentially resulting in 
the progression of atherosclerosis. 
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AB To elucidate the role of basic fibroblast growth factor (bFGF) 

in the wound healing process, we investigated the ability of the factor to 
modulate an inflammatory reaction at the wound site and to influence 
endothelial cells and fibroblasts in vitro. A single, 
topical application of bFGF to a full-thickness wound of genetically 
diabetic mice caused an increase in the volume of wound exudate in a 
dose -dependent manner. bFGF induced the infiltration of a large number of 
leukocytes in the wound exudate. Transforming growth 
factor-beta (TGF-beta) positive 

cells, such as macrophages, monocytes and fibroblasts, appeared 

in the granulation tissue in bFGF-treated diabetic mice. These phenomena 

were comparable to those in normal animals, suggesting that the treatment 
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with bFGF restored the inflammatory response in wound healing of diabetic 
mice. The effects of bFGF on cell proliferation, migration and 
angiogenesis were histologically recognized as shown in enhanced 
granulation tissue formation and neovascularization. It is suggested that 
bFGF promotes the recruitment of inflammatory cells into the wound site to 
induce a cascade reaction of growth factors including TGF- 
beta in a wound healing process, and so would accelerate wound 
healing. 
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OBJECTIVE: To establish and quantify the presence of contraction- 
stimulating activity in pathologic vitreous and correlate this activity 
with clinical presentation and outcome, especially with 
proliferative vitreoretinopathy. METHODS: Contract ion- stimulating 
activity of vitreous collected during surgery was quantified with a tissue 
culture assay using fibroblasts as target cells. The activity 
of each sample was correlated with patient history, clinical presentation, 
risk factors, proliferative disease, and postoperative 
proliferation. RESULTS: Pathologic vitreous contained measurable 
quantities of contraction- stimulating activity and stimulated contraction 
in vitro, with elevated activities in samples from patients with 
proliferative vitreoretinopathy, epimacular proliferation 
, retinal detachment, retinal defects, pigmented cells in the vitreous, 
hemorrhage, or uveitis. Patients with postoperative 
proliferation had significantly elevated mean activities. 
CONCLUSIONS: Levels of contract ion- stimulating activity in pathologic 
vitreous correlate with some risk factors for the development of 
proliferative vitreoretinopathy and may ultimately be useful in 
the assessment of disease severity and the prediction of postoperative 
proliferation. 
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BACKGROUND: Because accumulation of extracellular matrix is a prominent 
characteristic of the microangiopathy that complicates long-term 
diabetes, a pathogenetic role for transforming 
growth factor beta (TGF-beta 
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) is being considered. Having observed that glucose levels mimicking 
diabetic hyperglycemia induce in vitro endothelial cell 

overexpression of extracellular matrix molecules, decreased replication, 
and increased levels of TOP -beta mRNA, we have 

examined whether the effects of high glucose are mediated by autocrine 
TGF-beta. EXPERIMENTAL DESIGN: TGF- 

beta levels were measured by bioassay in the media conditioned by 
human umbilical vein endothelial cells cultured in the presence 
of high (30 mM) or normal (5 mM) glucose concentrations. The effect of 
high glucose was tested on the proliferation of two epithelial 
cell lines, one (MvlLu) exquisitely sensitive to TGF- 
beta and the other (DR mutants) insensitive to the cytokine. To 
examine whether high glucose and TGF-beta affect 

cellular programs in a similar manner, the effects of high glucose and 
exogenous TGF-beta were compared on 

proliferation and gene expression of endothelial cells. 

RESULTS: Media conditioned by endothelial cells cultured in high 

or normal glucose contained similar amounts of TGF-beta 

(4.9 +/- 3.5 and 3.7 +/- 2.5 ng/10(6) cells, respectively (mean +/- SD) ) , 
all in the latent form. The replication of parental MvlLu cells and their 
DR mutants was decreased by high glucose to the same extent. Whereas the 
inhibitory effect of high glucose on endothelial cell 
replication was reversible, that of TGF-beta was not. 

Both perturbations induced up -regulation of fibronectin expression, but 
the effects were additive. Only TGF-beta induced 

overexpression of Type IV collagenase. CONCLUSIONS : These combined 
observations indicate that (a) endothelial cells exposed to high 
glucose do not secrete TGF-beta in excess of control 

cells, (b) there are growth- inhibitory effects of high glucose that are 
independent of TGF-beta, and (c) high glucose and 
TGF-beta exert their effects through distinct pathways 
and at different loci . 
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AB Diabetes mellitus is associated with typical patterns of long 

term vascular complications which vary with the organ involved. The 
microvascular kidney disease (Olgemoller and Schleicher, 1993) is 
characterized by thickening of the capillary basement membranes and 
increased deposition of extracellular matrix components (ECM) , while loss 
of microvessels with subsequent neovascularisation is predominant in the 
eye and peripheral nerves . On the other hand macrovascular disease is 
characterized by accelerated atherosclerosis. These complications are 
dependent on long term hyperglycemia. Specific biochemical pathways 
linking hyperglycaemia to microvascular changes were proposed: the polyol 
pathway (Greene et al . , 1987), non-enzymatic glycation of proteins 
(Brownlee et al . , 1988), glucose autooxidation and oxidative stress (Hunt 
et al., 1990), hyperglycemic pseudohypoxia (Williamson et al., 1993) 
enhanced activation of protein kinase C by de novo- synthesis of diacyl 
glycerol (Lee et al . , 1989; DeRubertis and Craven 1994) and others. These 
pathways are not mutually exclusive (Larkins and Dunlop, 1992; Pfeiffer 
and Schatz, 1992) . They may be linked to alterations in the synthesis of 
growth factors particularly since atherosclerosis and angioneogenesis are 
associated with increased proliferation of endothelial 
and smooth muscle cells. Increased synthesis of ECM components is 
stimulated by growth factors like transforming growth 
factor beta (TGF beta) (Derynck et 

al., 1984) and insulin-like growth factor I (IGF-I) (Moran et al . , 1991). 
This review will summarize some of the recent evidence for an involvement 
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of growth factors in diabetic vascular complications and will attempt to 
assign their emergence in the sequence of events leading to vascular 
complications . 
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AB Monocytes and retinal pigment epithelial cells are intimately associated 
in membranes of eyes with proliferative vitreoretinopathy and in 
certain types of uveitis. The goal of this study was to 
determine whether monocytes modulate cytokine expression in retinal 
pigment epithelial cells, and if so, to identify the monocyte products 
responsible for this effect. Cultured human retinal pigment epithelial 
cells were exposed to varying concentrations of monocyte -conditioned 
medium from unstimulated human monocytes for 1-4 8 hr, or from monocytes 
prestimulated with lipopolysaccharide . mRNA expression of interleukin-1 
beta, interleukin-6, interleukin-8 , melanoma growth stimulating 
activity/gro alpha and gamma, macrophage colony stimulating factor, 
transforming growth factor-beta 2, 
basic fibroblast growth factor and activin beta A 

chain was determined by reverse transcription polymerase chain reaction. 
Protein secretion of selected cytokines, interleukin-1 beta, 
interleukin-6, interleukin-8, macrophage colony stimulating factor and 
transforming growth factor -beta 2 

was measured in RPE- conditioned medium by ELISA. Retinal pigment 

epithelial cells constitutively expressed mRNA for interleukin-6, 

macrophage colony stimulating factor, transforming 

growth factor-beta 2, basic fibroblast 

growth factor and activin beta A chain. Interleukin-1 

beta, melanoma growth stimulating activity/gro alpha and gamma and 

interleukin-8 were not expressed under basal conditions. Stimulated 

monocyte -conditioned medium markedly induced mRNA of all cytokines except 

basic fibroblast growth factor and transforming 

growth factor -beta 2 in a dose- and 

time -dependent manner. Unstimulated monocyte -conditioned medium was a 

less potent inducing agent, but still enhanced mRNA expression of 

interleukin-6, interleukin-8 and melanoma growth stimulating activity/gro 

alpha. Stimulated monocyte -conditioned medium also induced a 

time -dependent increase in interleukin-6, Interleukin-8, macrophage colony 

stimulation factor and transforming growth 

factor-beta 2, but not interleukin-1 beta 

protein secretion (p < 0.05 for all time points). Neutralizing antibodies 
to interleukin-1 beta, or tumour necrosis factor alpha, but not 
interleukin-1 alpha, significantly reduced cytokine mRNA expression 
induced by stimulated monocyte -conditioned medium. The combination of all 
three neutralizing antibodies almost entirely eliminated monocyte -induced 
mRNA expression and protein production of all cytokines studied. 
Activated monocytes secrete a heterogeneous mixture of products that 
together strongly induce expression of multiple cytokines in human retinal 
pigment epithelial cells. Most if not all of the inducing effect can be 
accounted for by interleukin-1 beta and tumour necrosis factor 
alpha. Because cytokines have been implicated in proliferative 
vitreoretinopathy and uveitis, monocyte -mediated cytokine 
expression by RPE cells may serve to initiate and perpetuate these 
diseases. 
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AB A possible correlation between the pathogenicity of autoimmune T 

cells and their lymphokine production, expression of functional adhesion 
molecules and expression of some surface antigens was examined. We used 
four retinal antigen- specific Lewis rat T cell lines and sublines: one 
specific to the major pathogenic epitope of the human retinal soluble 
antigen (S-Ag; residues 337-356) , and three specific to the major 
pathogenic epitope of the bovine interphotoreceptor retinoid binding 
protein (IRBP; residues 1177-1191) . The lines have different degrees of 
uveitogenicity, from highly pathogenic to nonpathogenic. All four T cell 
lines produced roughly equivalent amounts of interferon -gamma, 
lymphotoxin/tumor necrosis factor (TNF alpha/beta) , 
interleukin-3, interleukin-6 and transforming growth 
factor-beta. Interleukin-4 activity could not be 

detected. The lines also expressed similar levels of functional adhesion 
molecules, as measured by binding to cultured rat aorta 
endothelial cells. The nonpathogenic subline, however, was the 
lowest responder to antigenic stimulation with respect to 
proliferation and interleukin-2 production. Examination of cell 
surface antigens showed that in contrast to the other lines, the majority 
of cells in the nonpathogenic subline lacked detectable expression of CD4 . 
No difference was found in the level of expression of the IL-2 receptor 
and T cell antigen receptor among the four lines. Because CD 4 is the 
restricting element in these lines, reduced CD4 expression in the 
nonpathogenic subline may at least partially explain its poor response in 
vitro to antigenic stimulation. All three attributes could be connected 
to lack of pathogenicity of this line in vivo. These results support the 
contention that class II-restricted recognition of autoantigen within the 
neuroretina by uveitogenic T lymphocytes must occur as an initial step in 
the pathogenesis of EAU. A defect in this step will preclude pathogenesis 
regardless of some other functional attributes possessed by effector T 
cells, such as production of inflammatory lymphokine s and expression of 
adhesion molecules. 
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AB This study was designed to investigate the mechanisms by which marine 
lipids rich in long chain omega- 3 fatty acids inhibit autoimmune 
disease and prolong the survival rate in female (NZB/NZW) Fl (B/W) mice, 
an animal model for human SLE. Nutritionally adequate semipurified diets 
containing at 10% either corn oil (CO) or fish oil (FO) were fed from 1 mo 
of age and were monitored for proteinuria and survival. Proteinuria was 
detected earlier and became progressively severe in CO- fed mice. The 
average life span was significantly shortened by the CO diet (266.7 days 
+/- 12.5), whereas FO extended the survival significantly (402.1 days +/- 
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26.1; p < 0.001). A cross -sectional study at 6.5 mo of age revealed an 

increased proliferative response to T cell mitogens including 

bacterial superantigens and decreased serum anti-dsDNA Ab titers in the FO 

group compared with the CO group. Furthermore, splenocytes from the FO 

group when stimulated with Con A had higher IL-2 and lower IL-4 production 

similar to that of young (3.5 mo) mice. Flow cytometric analyses of 

splenocytes revealed lower Ig+, higher lymphocyte endothelial 

cell adhesion molecule-1, and lower Pgp-1+ cells within CD4+ and CD8+ 

subsets in FO-fed mice. Also, elevated IL-2 and IL-4 and significantly 

higher TGF-beta 1 and lower c-myc and c-ras mRNA 

expression and higher TGF-beta 1 and significantly 

lower c-Myc and c-Ha-Ras proteins were detected in spleens of FO-fed mice. 
Fatty acid analysis revealed significantly higher linoleic (18:2 omega- 6) 
and arachidonic (20:4 omega-6) acid levels in splenocytes of the CO-fed 
group and higher eicosapentaenoic (20:5 omega-3) and docosahexanoic (22:6 
omega-3) acid levels in the FO-fed group, indicating that changes in 
membrane fatty acid composition may contribute to the altered immune 
function and gene expression during the development of murine SLE. 
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AB Injection of transforming growth factor 

beta 1 (TGF-beta 1) for five days during the 

late phase of the immunization process leading either to collagen type II 
induced arthritis (CIA) or to experimental allergic encephalomyelitis 
(EAE) protects against the development of these auto- immune diseases. 
Tumor necrosis factor alpha (TNF- alpha) injected during this same interval 
aggrevates CIA. In addition, ant i- TGF-beta 

exacerbates and ant i -TNF protects against CIA, acute and relapsing EAE, 
suggesting an important regulatory role for the endogenous production of 
the two cytokines on the severity of these diseases. More detailed 
studies about the mechanism of action of TGF-beta in 
acute EAE show that there is no detectable effect of TGF- 
beta on the development of sensitized T cells in vivo, as assayed 
by the proliferative responses of T cells from lymph nodes and 
peripheral blood to myelin antigens. Nevertheless, the number of lymphoid 
cells infiltrating the central nervous tissue is much greater in untreated 
than in TGF-beta-treated, protected mice. We conclude 
that it is likely that TGF-beta protects against 

experimental auto- immune diseases by interfering with the entry of 
lymphoid cells into the target organs through inhibition of the 
upregulation of adhesion molecule expression on endothelial 
cells, and with subsequent inflammatory processes inside the target organs 
by antagonizing both the production and the effects of TNF. 
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Renal tubular epithelial cells and interstitial fibroblasts are 
active participants in tubulointerstitial fibrosis, the best correlate of 
decreased glomerular filtration in diabetic nephropathy. It was reported 
previously that high ambient glucose stimulates transforming 
growth factor-p (TGF-. 

beta.) mRNA and bioactivity, promotes cellular hypertrophy, and 

increases collagen synthesis in proximal tubular cells. This study 

evaluates the effects of high glucose and TGF-p 

on the behavior of murine renal cortical fibroblasts (TFB) in 

culture. High glucose (450 mg/dl) significantly increased [3H] -thymidine 

incorporation (by 60 to 80% after 24 to 72 h) and cell number, without 

significantly increasing cell death when compared with normal glucose (100 

mg/dl) . There also was a transient increase in the mRNA of the c-myc and 

egr- 1 early- response genes. Exogenous TGF-p 1 was 

promitogenic rather than antiproliferative in contrast to other 

renal cell types. Northern blot analysis demonstrated constitutive 

expression of TGF-p 1, -p 2, and -. 

beta. 3 transcripts. Exposure to high glucose increased all three 
TGF-p isoforms in a time -dependent manner. High 
glucose as well as exogenous TGF-p 1 also 

increased [3H] -proline incorporation, a(I) collagen mRNA, and type I 
collagen protein (measured by immunoassay) . Treatment with a neutralizing 
pan- selective monoclonal anti-TGF-p antibody 

markedly attenuated the stimulation by high ambient glucose of thymidine 
incorporation, TGF-p 1 mRNA, and type I collagen 

mRNA and protein levels . It is concluded that high ambient glucose and 
exogenous TGF-p 1 share similar actions on renal 
fibroblasts. Moreover, the stimulation of cell 

proliferation and collagen type I synthesis in these cells by high 
ambient glucose are mediated by activation of an autocrine TGF- . 
beta, system. 
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AB In summary, mast cell interactions in the nervous system are relevant to 
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both physiological processes (i.e. reproduction) and pathologic states 
(i.e. inf lammatory demyelination, painful disorders, toxic and metabolic 
disease, and tumor angiogenesis) . Their physiologic roles may contribute 
to gender- related vulnerability to inflammatory disease and may modulate 
sensitivity to pain. Mast cells are universally involved in tissue repair 
and they release and respond to trophic factors such as NGF. These cells 
also produce and react to cytokines, and thus appear to play a role in 
tissue degeneration as well as repair. In certain neurological diseases, 
i.e. multiple sclerosis and Guillain-Barre syndrome, 

the ability of mast cell proteases to degrade specific myelin proteins 
suggests that these cells are agents, rather than bystanders, in the 
demyelinative process. Even more intriguing is their recently identified 
capacity to process bacterial antigen as efficiently as activated 
macrophages, suggesting that a more critical role than previously 
suspected might be considered for mast cells in CNS and PNS demyelination. 
In experimental metabolic disorders such as galactose intoxication and 
thiamine deficiency, mast cells appear to play a pathogenic role. Thus, in 
galactose intoxication, altered BNB vascular permeability occurs in 
conjunction with mast cell proliferation and degranulation, 
while in thiamine deficiency, increased histamine levels have been 
reported in the rat thalamus (79) and are associated with cell death and 
proliferation as well as mast cell degranulation (Powell and 
Langlais, unpublished observations) . Structural interactions between mast 
cells and a variety of other cells have been observed, as well as close 
approximation of mast cells to nerve endings in tissues in which mast 
cells are especially active. Due to their paracrine nature, mast cells can 
modulate events in their microenvironment through explosive degranulation, 
piecemeal degranulation, or 1 transgranulation' as they insert granules 
into neighboring cells. Lastly, these cells play specific roles in 
reparative processes, e.g. angiogenesis, and are active in neoplastic 
states, including von Recklinghausen's disease (neurofibromatosis). Their 
involvement may have been underestimated in neuropathological studies, to 
date, by a reliance on staining techniques that are inadequate for 
identifying degranulated and therefore activated mast cells (4) . More 
exacting histochemical and immunostaining procedures will help to fully 
realize the extent of their participation in physiological and 
pathological processes. I 
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AB This article reviews briefly the histopathologic description of the 

lesions and the new research thrusts in the etiology of graft coronary 
disease. There are now over 36,000 cardiac allografts (including those of 
combined heart-lung) worldwide. Immunosuppressive management has modulated 
acute rejection. However, graft coronary vascular disease (GCD) is the 
major cause of death or retransplantation after the first postoperative 
year. Graft coronary disease is seen as early as 3 months or as late as 21 
years posttransplant . Infants, children, and adults are affected. The 
pathology of GCD can affect all the major coronary vessels along their 
entire length, including major branches and intramyocardial vessels. The 
characteristic lesion is that of concentric intimal proliferation 
eventually blocking the entire lumen; smaller diameter vessels may be 
blocked entirely before the larger epicardial vessels. Angioplasty and 
coronary artery bypass surgery is therefore not optimal. The intimal 
proliferation is due mainly to transmigration and transformation 
of smooth muscle cells through small gaps in the internal elastic 
membrane. Recent studies have outlined vascular endothelial cell 
activation of various kinds (triggered by rejection and other processes), 
including cytokines, growth factors, extracellular matrix proteins, 
adhesion molecules, and mediators such as interleukin-1 (IL-1), 
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interleukin-2 (IL-2) , platelet -derived growth factor (PDGF) , tumor growth 
factor- p (TGF-p ) , and tumor 

necrosis factor-a (TNF-a) . Cellular and humoral rejection 

mechanisms also are likely involved. Nonimmunologic factors contributing 

to GCD include hyperlipidemia, diabetes mellitus, 

cytomegaloviral (CMV) infection, as well as prolonged ischemic time when 
harvesting the heart. So far, many of these etiologic studies have 
produced variable and sometimes conflicting results, and none are 
conclusive. Future goals in the study of GCD include improved ischemic 
protection, more target -selective immunosuppression, blocking of vascular 
activation pathways, and the development of graft tolerance and even 
xenografting. More research in this discouraging aspect of cardiac 
transplantation is required. 
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AB Aim - Many growth factors are implicated in proliferative 

diabetic retinopathy (PDR) . It was decided to test the hypothesis that no 
one factor is predominant but that a regular profile of levels of 
different growth factors might be operating, and that the profile might 
differ according to whether or not insulin therapy was part of the 
patient 1 s glycaemic management . The levels of several growth factors in 
vitrectomy samples were therefore determined from diabetic patients with 
tractional, non-haemorrhagic sequelae of PDR and these levels were 
correlated with (a) each other (growth factor profile) , (b) neovascular 
activity, and (c) the method of glycaemic management (insulin treated (IT) 
or non- insulin treated (NIT)). Methods - 72 samples of vitreous were 
obtained from either diabetic patients with PDR (n = 51) or non-diabetic 
(control) patients (n = 21) . Levels of bFGF, IGF-I, EGF, and insulin were 
determined by radioimmunoassay; levels of TGF-p 2 

by ELISA; and levels of IGF-I binding protein by western ligand blotting. 
The data were analysed using appropriate statistics. Results - There was 
no regular growth factor profile, bFGF levels were significantly greater 
in vitreous from NIT patients compared with IT patients and controls. The 
highest levels of bFGF were found in NIT patients with actively 
vascularised membranes. TGF-p 2 levels were 

significantly greater in vitreous from IT patients compared with NIT 
patients and controls The highest levels of TGF-.beta 

.2 were found in IT patients with actively vascularised membranes. IGF-I 
levels were significantly greater in diabetics (irrespective of insulin 
treatment) than non-diabetics and the highest levels of IGF-I were found 
in IT patients with actively vascularised membranes. A 34 kDa IGFBP was 
the predominant IGFBP identified in vitreous and was found to be elevated 
in diabetics patients. Conclusion - In PDR there is a correlation between 
intravitreal growth factor levels and both disease state (whether active 
or fibrotic) and method of glycaemic management. 
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AB Growth factors are regarded as factors to induce (or in some cases 

inhibit) growth of cells/tissues in vitro o and/or in vivo. Molecules 
regarded as growth factors consist of six groups: the transforming 
growth factor-P (TGF-. 

beta.), platelet -derived growth factor (PDGF) , epidermal growth 
factor (EGF) , fibroblast growth factor (FGF) and insulin-like 
growth factor (IGF) . In an attempt to introduce clinical implications of 
such factors in ocular diseases, in this review article, we describe the 
expression of growth factors and their receptors in the neural retina and 
retinal pigment epithelium (RPE) . Also, the expression, clinical 
implications and therapeutic potential influence of such factors in a 
number of ocular diseases, such as proliferative 

vitreoretinopathy (PVR) , epiretinal membranes, macular holes, diabetic 
retinopathy and retinal degeneration, are discussed. In summary, 
TGF-P is expressed in RPE cells under a variety of 
conditions, and is thought to enhance various processes in the 
pathogenesis of PVR in several ways such as stimulating cell -mediated gel 
contraction, modifying mitogenic effects of other growth factors and 
enhancing extracellular matrix production and the resultant fibrosis 
reaction. In part because of these diverse effects. TGF- . 
beta, is a good candidate for adjunct use with vitrectomy for the 
treatment of macular holes. PDGF is another growth factor that is thought 
to be involved in the onset of proliferative intraocular 

diseases such as epiretinal membranes and PVR. PDGF is a potent mitogenic 
and chemotactic factor for retina-derived cells. With respect to 
proliferative diabetic retinopathy in particular, recent 
developments in clinical and basic research on the angiogenic effects of 
VEGF, which is also a member of PDGF family, have drawn much attention 
from investigators. So-called eye- and retina -derived growth factors have 
been shown to be identical to FGF. In both retina and RPE cells, FGF is 
known to induce a variety of changes in cellular proliferation, 
differentiation and in vivo angiogenesis . In addition to these changes, 
FGF is a promising neuroprotective drug against some retinal degenerative 
diseases. There is currently limited information on the relationship of 
differentiation of retinal precursor cells in the developing retina and 
EGF/TGF-a. Further studies on its physiological and 

pathological significance in the retina and RPE are required. IGF and 
insulin also are thought to play important roles in the development of 
diabetic retinopathy. Recent insight into the effects of VEGF, in addition 
to those of IGF/insulin, has modified our thinking of contribution of this 
growth factor to the proliferative and angiogenic response of 
the retina in diabetes. Taken together, our knowledge of the 
effects of growth factors on the eye has advanced dramatically because of 
the recent advances in molecular biology and cell biology. A number of 
investigators around the world are currently performing intensive research 
in an attempt to understand the significance of these various factors in 
the pathogenesis of ocular diseases. It is reasonable to assume that novel 
concepts in the treatment of many refractory ocular diseases will result 
from such studies. 
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AB Background: Several growth factors have been implicated in the development 
of proliferative eye diseases, and some of those are present in 
human vitreous (HV) . The effects of HV on cellular responses which 
modulate proliferative cell processes were studied. This study 
describes the partial characterization of a vitreous factor activity which 
does not correspond to any of the previously reported growth factors in 
pathological HV. Methods: Vitreous humour was obtained from medical 
vitrectomies, from patients with PDR and PVR. The biological activity of 
the vitreous factor was determined by its ability to increase cytosolic 
calcium concentration ( (Ca2+] (i) ) , increase production of inositol 
phosphates, and induce cell proliferation in the cell line EGFR 
T17. In some experiments other cell lines, such as NIH 3T3, 3T3-L1, FRTL5, 
A431, PC12, Y79, and GH3, were also employed. Measurement of [Ca2+] (i) in 
cell suspensions was performed using the fluorescent Ca2+ indicator 
fura-2. The activity of the factor present in HV was compared with other 
growth factors by means of: (a) [Ca2+] (i) mobilization pattern, (b) 
sequential homologous and heterologous desensitization of receptors, (c) 
effects of phorbol esters on their action, and (d) inactivation after 
treatment with different proteolytic enzymes. Results: The HV-induced cell 
proliferation and increases in [Ca2+] (i) concentration were 
characterized by a peculiar time pattern. The different approaches used 
ruled out its identity with PDGF, bFGF, EGF, TGF-.beta 
., IGFs, TNF-a, NGF, and other compounds such as ATP, angiotensin I, 
and bradykinin. Vitreous factor actions are mediated by specific receptors 
apparently regulated by PKC. This factor is able to induce [Ca2+] (i) 
mobilization in most of the cell lines studied, indicating that its 
effects are not tissue specific. Conclusions: These results suggest the 
presence of a growth factor activity in pathological HV which may be due 
to the presence of an undescribed growth factor in the eye. 
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AB This review of angiogenesis aims to describe (a) stimuli that either 

elicit or antagonize angiogenesis, (b) the response of the vasculature to 
angiogenic or antiangiogenic stimuli, i.e., processes required for the 
formation of new vessels, (c) aspects of angiogenesis relating to tissue 
remodeling and disease, and (d) the potential of angiogenic or 
antiangiogenic therapeutic measures. Angiogenesis, the formation of new 
vessels from existing microvessels, is important in embryogenesis, wound 
healing, diabetic retinopathy, tumor growth, and other diseases. Hypoxia 
and other as yet ill -defined stimuli drive tumor, inflammatory, and 
connective tissue cells to generate angiogenic molecules such as vascular 
endothelial growth factor (VEGF) , fibroblast growth 
factor (FGF) , transforming growth factor-, 
beta. (TGF-p ) , platelet -derived growth 

factor (PDGF), and others. Natural and synthetic angiogenesis inhibitors 
such as angiostatin and thalidomide can repress angiogenesis. Angiogenic 
and antiangiogenic molecules control the formation of new vessels via 
different mechanisms. VEGF and FGF elicit their effects mainly via direct 
action on relevant endothelial cells. TGF- . 

beta, and PDGF can attract inflammatory or connective tissue cells 
which in turn control angiogenesis. Additionally, PDGF may act differently 
on specific phenotypes of endothelial cells that are engaged in 
angiogenesis or that are of microvascular origin. Thus phenotypic traits 
of endothelial cells committed to angiogenesis may determine 
their cellular responses to given stimuli. Processes necessary for new 
vessel formation and regulated by angiogenic/antiangiogenic molecules 
include the migration and proliferation of endothelial 
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cells from the microvasculature, the controlled expression of proteolytic 
enzymes, the breakdown and reassembly of extracellular matrix, and the 
morphogenic process of endothelial tube formation. In animal 
models some angiogenes is -dependent diseases can be controlled via 
induction or inhibition of new vessel formation. Life-threatening 
infantile hemangiomas are a first established indication for 
antiangiogenic therapy in humans. Treatment of other diseases by 
modulation of angiogenesis are currently tested in clinical trials. Thus 
the manipulation of new vessel formation in angiogenesis -dependent 
conditions such as wound healing, inflammatory diseases, ischemic heart 
and peripheral vascular disease, myocardial infarction, diabetic 
retinopathy, and cancer is likely to create new therapeutic options. 
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AB In several models of progressive glomerular disease, mesangial cell 
proliferation, phenotypic change and increased growth factor 
expression precede up- regulation of genes for extracellular matrix 
components (ECM) and mesangial expansion. To examine these events in 
diabetic nephropathy (DN) we conducted sequential studies of glomeruli in 
rats with streptozotocin induced DN. We found prominent mesangial cell 
proliferation at three days (4.34 ± 2.24 PCNA + cells/glom vs. 
1.6 ± 0.74 in controls, P < 0.001) associated with increased 
a -act in expression. PDGF B- chain mRNA was slightly increased at day 
one, and PDGF B-chain immunostaining was slightly increased at days one 
and six. Staining for bFGF was significantly increased at three days (2.2 
± 0.6 vs 1.2 ± 0.1 in controls, P < 0.01) . There was also an early 
increase in platelets in glomeruli of diabetic animals, and platelet 
depletion significantly inhibited the early phase of proliferation 
. In addition to mesangial cell proliferation, a prominent 
glomerular macrophage infiltration began at day three and peaked at day 30 
(3.94 ± 1.47 vs. 2.08 ± 1.13 in controls, P < 0.01). TGF- . 
beta. mRNA increased at days 14 and 30. Insulin treatment 
prevented mesangial cell proliferation, actih expression, and 
macrophage infiltration, and normalized TGF-p 

expression at 14 and 30 days. These multiple cellular events preceded any 
detectable increases in glomerular gene expression or deposition of 
collagen I, IV or laminin. 
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AB Interleukin-ll (IL-11) , a newly- identified cytokine produced by stromal 
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cells, elevates platelet counts in neonatal rats in vivo and synergizes in 
vitro with IL-3 in supporting murine megakaryocyte colony formation and 
stimulating hematopoietic stem cells. Megakaryocytopoiesis is also 
enhanced by other colony- stimulating factors (CSFs) , including IL-3, IL-6, 
and Steel factor (SLF) . Dysregulation of neonatal thrombopoiesis 
predisposes newborns to develop thrombocytopenia during sepsis, 
despite increased circulating pools of committed thrombopoietic 
progenitors in newborn cord blood compared with adult . We previously 
reported reduced expression of granulocyte- macrophage colony- stimulating 
factor (GM-CSF) , granulocyte -colony- stimulating factor (G-CSF) , and IL-3 
from stimulated cord mononuclear cells, but increased expression of SLF in 
human umbilical vein endothelial cells (HUVEC) . Therefore, we 
hypothesized that IL-3, IL-6, and SLF might modulate megakaryocytopoiesis 
by inducing IL-11 expression, and newborns might express altered levels of 
IL-ll mRNA expression during activated conditions, contributing to the 
difference in circulating colony- forming unit- megakaryocyte (CFU-Meg) 
cord and adult blood. Phorbol myristate acetate (PMA) induced a twofold 
greater increase in IL-11 mRNA expression in neonatal fibroblasts 
(NFb) compared with adult fibroblasts (AFb) , and a 3.6-fold 
greater increase in HUVEC than human adult aorta endothelial 
cells (HAEC) by Northern blot analysis. PMA also induced a threefold 
greater increase in IL- 11 protein production in NFb than AFb. Physiologic 
agonists IL-la, transforming growth 
factor-P 1 (TGF-P 1) , and 

TGF-p 2 triggered upregulation of IL-11 mRNA 

expression in both NFb and AFb. However, IL-3, IL-6, PIXY321 (a 
GM-CSF- IL-3 fusion protein) , and SLF failed to upregulate IL-11 mRNA 
expression from the basal level, while macrophage -colony stimulating 
factor (M-CSF) mRNA was significantly induced. These data suggest that the 
hematopoietic effect of IL-6, SLF, and IL-3 on megakaryocytopoiesis is 
probably not mediated by secondary IL-11 mRNA expression. Similarly, 
inflammatory agonists IL-lp , lipopolysaccharide (LPS) , and 
tumor necrosis factor-a (TNF-a) alone did not upregulate IL-11 
expression from the basal level in endothelial cells, whereas 
intracellular adhesion molecule- 1 (ICAM- 1) and endothelial 
leukocyte adhesion molecule-1 were strongly induced. Minimal basal IL-11 
expression was detected by reverse transcriptase- polymerase chain 
reaction (RT-PCR) in NFb, AFb, HUVEC and HAEC. The quantitative RT-PCR 
assay also verified that IL-ip - and TNF-a-stimulated 

HUVEC and HAEC, and IL-3- and IL-6- stimulated NFb and AFb only expressed 
minimal levels of IL-11 mRNA. Nuclear run-on studies showed no appreciable 
difference between neonatal and adult IL-11 transcriptional rates from 
endothelial cells following stimulation, suggesting that the 
difference in IL-11 expression between neonatal and adult 
endothelial cells may be regulated posttranscriptionally . These in 
vitro studies suggest that increased IL-11 expression and production in 
neonatal stromal cells may contribute to the increase in circulating 
thrombopoietic progenitors and increased progenitor proliferative 
rates observed in cord blood. 
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In summary, the atherosclerotic lesion progresses from a simple fibrous 
plaque to an ulcerated, fissured intimal lesion characterized by a central 
core of foam cells, smooth muscle cell overgrowth, cellular necrosis, and 
calcification. The instigating cause is unknown, but endothelial 
cells have been shown to react abnormally in patients with 
hypercholesterolemia, hypertension, and diabetes mellitus, and 
in tobacco smokers. The endothelial abnormality can be 

demonstrated before any pathological lesions are seen. It is usually shown 
by a defect in the elaboration of vasoactive factors and has been studied 
in humans besides animals. This endothelial damage may cause the 



10/049,419 



release of growth, thrombogenic , and vasoactive factors; macrophages and 
platelets could be attracted and release their own growth, thrombogenic, 
and vasoactive factors. This process would set up a vicious cycle causing 
more endothelial damage and smooth muscle cell and 
fibroblast migration and proliferation. What causes 

macrophages to become foam cells is unknown, but oxidized LDL is the prime 
suspect. The endothelial cell alterations described with 
hypercholesterolemia may be more important than only leading to advanced 
atherosclerotic lesions. In studies designed to induce regression of 
atherosclerotic lesions in humans with several risk factors, lesions have 
been shown to stabilize or regress, but surprisingly, cardiac events have 
markedly decreased in a short time. Whereas lesions regression may take 2 
or more years, the cardiac events were decreased within 6 months. This 
finding may correlate with the reversal of endothelial 

vasoactive secretion dysfunction that has been shown with correction of 
hypercholesterolemia in humans. 
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Objective: To study the involvement of eight angiogenic growth factors 
that have been identified so far in the literature, especially vascular 
endothelial growth factor, in proliferative diabetic 

retinopathy. Methods: Samples of neovascular membranes were obtained from 

diabetic patients; these samples, excised at vitrectomy, were used to 

study the expression of messenger RNA of the angiogenic factors by using 

the method of the reverse transcript ion-polymerase chain reaction. 

Vitreous aspirates that were taken from diabetic and control patients were 

used to quantify vascular endothelial growth factor- like 

activity with a competitive radioreceptor assay. Results: Of the eight 

angiogenic factors studied, vascular endothelial growth factor 

was the only one that was always expressed in the samples of neovascular 

membranes. Furthermore, vascular endothelial growth factor 

receptor-binding activity was greater in vitreous aspirates that were 

obtained from diabetic patients than in samples that were taken from 

control patients (P<.01). Conclusion: Vascular endothelial 

growth factor seems to be an appropriate candidate for mediating retinal 

diabetic neovascularization. 
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The clinical expressions of Graves' ophthalmopathy are the consequence of 
swelling in the retrobulbar space and restricted action of the extraocular 
muscles, including the lid levators. Retrobulbar tissue swelling is a 
consequence of lymphocytic infiltration, glycosaminoglycan. deposition, and 
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water binding by the glycosaminoglycans . It is probable that both humoral 
and cellular immunity are involved and that the fibroblast is an 
important target cell in the orbit. A plausible scenario is that activated 
T cells that have escaped deletion are perhaps initially directed against 
an antigen on thyroid follicular cells, infiltrate the orbit, interact 
with fibroblasts exhibiting a shared antigen with follicular 
cells, and release cytokines into the surrounding tissues. Particularly 
important may be interf eron-y, TGF-p , and 

IL-la. In consequence of the action of these cytokines, heat shock 

protein 72, intercellular adhesion molecules, and HLA-DR are expressed on 

orbital fibroblasts, thereby fomenting the autoimmune 

response in the orbital connective tissue. Fibroblast 

g lycos aminogly can production is stimulated by the cytokines and later 

fibroblast proliferation in response to the same agents 

results in contraction of the extraocular muscles, the increase in 

connective tissue volume, and fibrotic restriction of extraocular 

movement. The sum of these effects results in the clinical expression of 

ophthalmopathy . 
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AB We have established a model in which cellophane wrapping induces 
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reiteration of the normal ontogeny of p -cell 

differentiation from ductal tissue. The secretion of insulin is 

physiologic and coordinated to the needs of the animal. 

St reptozotocin- induced diabetes in hamsters can be 'cured' at 

least half the time. There appears to be activation of growth factor (s) 

within the pancreas, acting in an autocrine, paracrine, or juxtacrine 

manner to induce ductal cell proliferation and differentiation 

into functioning p cells. Given the results of our studies 

to date, it does not seem premature to envisage new approaches to the 

treatment of diabetes mellitus. Identification of the factor (s) 

regulating islet -cell proliferation and differentiation in our 

model may permit islets to be grown in culture. This concept could be 

extended to induce endocrine cell differentiation in vitro as well. 

Furthermore, islet-cell growth factors could be used to provide 'trophic 

support' to islet transplants as a means of maintaining graft viability. 

There may also be greater scope for gene therapy when the growth factor (s) 

have been isolated, purified, sequenced, and cloned. 
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AB Although most investigators now agree that chronic hyperglycemia is the 
basis for diabetic retinopathy, this has not been proven definitively. 
Even if chronic hyperglycemia is the initial common pathway leading to 
retinopathy and other complications of diabetes, it appears to 
act by different mechanisms in different tissues. The enzyme, aldose 
reductase, may play a major role in the development of diabetic 
retinopathy, but contradictory evidence exists. At the present time, 
results of the only study of aldose reductase inhibition and diabetic 
retinopathy reported in humans were negative. Another mechanism worthy of 
consideration is nonenzymatic glycation (glycosylation) of proteins, but 
there is no direct evidence of a causal role in diabetic retinopathy. 
Several growth factors have been identified in the retina that may promote 
neovascularization, and at least two inhibitors may prevent the process. 
There is evidence to support a role for basic and, perhaps, acidic 
fibroblast growth factors in retinal vasoprolif eration. 
Transforming growth- factor P , a 

peptide produced by capillary pericytes and smooth muscle cells and 
activated by the interaction of these cells with vascular 
endothelial cells, appears to be an important inhibitor of 
neovascularization, as is the vascular basement membrane. 
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AB Peptide growth factors provide an important means of coordinating the 
growth of cells within tissues and organs. Although their role in 
controlling cell growth is not well understood, they have been implicated 
in derangements of cellular proliferation that occur in 
diabetes, e.g., mesangial cell hyperplasia and atherosclerosis. 
Because several growth factors have been structurally characterized and 
the cell types on which they act identified, research is focusing on 
developing model systems to determine whether they are involved in the 
pathogenesis of specific disease states. New techniques, i.e., in situ 
hybridization, gene transf ection, and detailed structural analysis of 
proteins, have made it possible to define both changes in the relative 
abundance of specific growth factors and potential changes in their 
actions in specific disease states. These techniques are being applied in 
diabetes research and will make it possible to determine the 
alterations that have occurred in growth factor synthesis and growth 
factor-matrix protein interaction and cell-type- specific alterations in 
cell growth that occur after loss of normal glucose homeostasis. The 
findings from these types of analyses should lead to a better 
understanding of how the complications of diabetes develop and 
rational strategies to control their effects. 
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Fucoidan derived from Cladosiphon okamuranus 
Tokida ameliorates murine chronic colitis through the 
down-regulation of interleukin-6 production on colonic 
epithelial cells. 
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Our previous study indicated that the interleukin ( IL) -6/STAT-3 signal was 
up-regulated in inflammatory bowel disease (IBD) in both humans and animal 
models. We also discovered phosphorylated STAT-3 in the nucleus of the 
colonic epithelial cells in IBD mice. Intestinal epithelial cells (IEC) 
have been shown to secrete IL-6. Therefore, the secretion of IL-6 from 
IEC may be one of the mechanisms of STAT-3 phosphorylation in IEC during 
the pathogenesis of IBD, and inhibition of IL-6 production by IEC may be 
beneficial in preventing IBD. We examined the preventative effect of 
various types of fucoidans on IL-6 production in a 

lipopolysaccharide ( LPS ) -stimulated murine colonic epithelial cells line, 

CMT-93, in vitro. We also determined in vivo the effect of 

fucoidans on murine chronic colitis induced with dextran sodium 

sulphate. Among fucoidans, those from Cladosiphon okamuranus 

Tokida and Kj ellmaniella crassifolia inhibited IL-6 production' in CMT-93 

cells with the down-regulation of NF-kappaB nuclear translocation. ^ 

Analysis of the effect of fucoidan on murine colitis in vivo 

showed that the disease activity index and myeloperoxidase activity 

decreased in mice fed Cladosiphon fucoidan, but not Fucus 

fucoidan. Cytokine profiles in colonic lamina propria indicated 

that the synthesis of interferon (IFN) -gamma and IL-6 decreased and that 

of IL-10 and transforming growth 

factor (TGF)-beta increased in mice fed Cladosiphon 

fucoidan, compared with mice fed a standard diet or Fucus 

fucoidan. The levels of IL-6 mRNA in colonic epithelial cells was 

lower in colitis-induced Balb/c mice fed Cladosiphon fucoidan 

than those fed a standard diet. Fucoidan improves murine 

chronic colitis by down-regulating the synthesis of IL-6 in the colonic 

epithelial cells. Fucoidan derived from C. o. Tokida may be 

useful as a dietary substance for the patients with inflammatory bowel 

disease. 
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Aberrant wound healing, either causing scarring or chronic wounds, is a 
significant cause of morbidity. There is therefore, considerable interest 
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in agents which can modulate certain aspects of the wound healing process. 

Fucoidans, sulphated polyfucose polysaccharides which may be 

extracted from Fucus spp., have been shown to modulate the effects of a 

variety of growth factors through mechanisms thought to be similar to the 

action of heparin. We investigated the interaction between two commercial 

preparations of fucoidan and transforming 

growth factor (TGF) -beta( 1 ) . These 

preparations of fucoidan, as well as heparin, inhibited 

fibroblast proliferation at concentrations from 0.01 to 100 mg/ml. The 

anti-proliferative effects of 1 ng/ml TGF-beta(l) on dermal 

fibroblasts were abrogated by fucoidan preparation F7 when used 

at concentrations over 1 mg/ml. In a three dimensional in vitro model of 

wound repair, the fibroblast populated collagen lattice or "dermal 

equivalent", TGF-beta(l) reduced the rate of fibroblast 

repopulation of a wound defect created by punch biopsy. Addition of 

fucoidan to the model in the presence of TGF-beta(l) 

increased the rate of fibroblast repopulation of the wound and at 

10 mg/ml of fucoidan the number of cells which had 

migrated into the wounded defect was similar to that of control cultures. 
These data suggest that fucoidan has properties which may be 
beneficial in the treatment of wound healing. 
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AB 1 This study examines the involvement of kinins in neutrophil migration 
into rat subcutaneous air pouches triggered by lipopolysaccharide (LPS), 
as well as the putative roles played by kinin B(l) and B(2) receptors, 
tumour necrosis factor alpha (TNF-alpha), interleukin-1 beta 
(IL-lbeta) and selectins in this response. 2 LPS (5 ng to 10 
micro g cavity(-l)) injected into the 6-day-old pouch induced a dose- and 
time-dependent neutrophil migration which peaked between 4 and 6 h, and 
was maximal following the dose of 100 ng cavity(-l) (saline: 0.46+/-0.1; 
LPS: 43+/-3.70 x 10(6) cells cavity(-l) at 6 h) . 3 Bradykinin 
(BK) (600 nmol) injected into the pouch of saline-treated rats induced 
only modest neutrophil migration (0.73+/-0.16 x 10(6) cells 
cavity(-l)}. A more robust response to BK (3.2+/-0.25 x 10(6) 
cells cavity(-l)) was seen in animals pretreated with captopril, but this 
was still smaller than the responses to IL-lbeta or TNF-alpha (15 pmol : 
23+/-2.2 x 10(6) and 75 pmol: 29.S+/-2 x 10(6) cells 

cavity(-l), respectively). Nevertheless, the B(l) agonist des-Arg ( 9 ) -BK 
(600 nmol) failed to induce neutrophil migration. 4 HOE-140 (1 and 2 mg 
kg ( -1 ) ) , a B(2) receptor antagonist, reduced LPS-induced neutrophil 
migration. HOE-140 also reduced the neutrophil migration induced by BK, 
but had no effect on the migration promoted by IL-lbeta or TNF-alpha. 
des-Arg ( 9 ) - [Leu ( 8 ) } -BK, B(l) receptor antagonist was ineffective in 
changing neutrophil migration caused by any of these stimuli. 5 Neutrophil 
migration induced by LPS or BK was reduced by interleukin-1 receptor 
antagonist (IL-lra) (1 mg kg(-l)), sheep anti-rat TNF serum (anti-TNF 
serum) (0.3 ml cavity(-l)), and the nonspecific selectin inhibitor 
fucoidin (10 mg kg(-l)). 6 TNF-alpha levels in the pouch 
fluid were increased by LPS or BK injection, peaking at 0.5-1 h and 
gradually declining thereafter up to 6 h. IL-lbeta levels increased 
steadily throughout the 6 h period. HOE-140 markedly inhibited the rise 
in IL-lbeta and TNF-alpha levels in pouch fluid triggered by both stimuli. 
7 These results indicate that BK participates importantly in 
selectin-dependent neutrophil migration into the air pouch triggered by 
LPS in the rat, by stimulating B(2) receptors coupled to synthesis/release 
of TNF-alpha and IL-lbeta. 
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FEEL-1 and FEEL-2 are endocytic receptors for advanced 
glycation end products. 
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Advanced glycation end products (AGEs) are nonenzymatically glycosylated 
proteins, which accumulate in vascular tissues in aging and 
diabetes. Receptors for AGEs include scavenger receptors, which 
recognize acetylated low density lipoproteins (Ac-LDL) such as scavenger 
receptor class AI/AII (SR-A), cell surface glycoprotein CD36, scavenger 
receptor class B type I (SR-BI), and lectin-like oxidized low density 
lipoprotein receptor-1. The broad ligand repertoire of these receptors as 
well as the diversity of the receptors for AGEs have prompted us to 
examine whether AGEs are also recognized by the novel scavenger receptors, 
which we have recently isolated from a cDNA library prepared from human 
umbilical vein endothelial cells, such as the scavenger receptor expressed 
by endothelial cells-I (SREC-I); the fasciclin EGF-like, laminin-type 
EGF-like, and link domain-containing scavenger receptor-1 (FEEL-1); and 
its paralogous protein, FEEL-2. At 4 degrees C, ( 125 ) I-AGE-bovine serum 
albumin (BSA) exhibited high affinity specific binding to Chinese hamster 
ovary (CHO) cells overexpressing FEEL-1 (CHO-FEEL-1) and FEEL-2 
(CHO-FEEL-2) with K(d) of 2.55 and 1.68 microg/ml, respectively, but not 
to CHO cells expressing SREC (CHO-SREC) and parent CHO cells. At 37 
degrees C, ( 125 ) I-AGE-BSA was taken up and degraded by CHO-FEEL-1 and 
CHO-FEEL-2 cells but not by CHO-SREC and parent CHO cells. Thus, the 
ability to bind Ac-LDL is not necessarily a prerequisite to bind AGEs. 
The (125) I-AGE-BSA binding to CHO-FEEL-1 and CHO-FEEL-2 cells was 
effectively inhibited by Ac-LDL and polyanionic SR-A inhibitors such as 
fucoidan, polyinosinic acids, and dextran sulfate but not by 
native LDL, oxidized LDL, or HDL. FEEL-1, which is expressed by the liver 
and vascular tissues, may recognize AGEs, thereby contributing to the 
development of diabetic vascular complications and atherosclerosis. 
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CDllb/CD18-mediated adhesive interactions play a key role in regulating 
polymorphonuclear leukocytes ( PMN ) ) migration across intestinal 
epithelium. However, the identity of epithelial ligands for migrating PMN 
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remains obscure. In this study we investigated the role of carbohydrates 
in mediating adhesive interactions between T84 intestinal epithelial cells 
and CDllb/CD18 purified from PMN. Fucoidin, heparin/heparin 
sulfate, N-acetyl-D-glucosamine, mannose-6-phosphate, and laminarin were 
found to inhibit adhesion of T84 cells to CDllb/CD18. The most potent 
inhibitory effects were observed with fucoidin (50% inhibition 
at 1-5 x 10(-8) M) . Binding assays demonstrated that 
fucoidin directly bound to CDllb/CD18 in a divalent cation- and 
sulf ation-dependent fashion that was blocked by anti-CDllb mAbs. 
Experiments employing CDllb/CD18 as a probe to blot T84 cell fucosylated 
proteins purified via f ucose-specif ic lectin column revealed several 
candidate CDllb/CD18 binding proteins with molecular masses of 95, 50, 30, 
25, and 20 kDa. Fucosidase treatment of T84 cells resulted in 
significantly reduced cell adhesion to CDllb/CD18, while no inhibition was 
observed after neuraminidase treatment. Finally, significant inhibition 
of T84 cell adhesion to CDllb/CD18 was observed after blocking cell 
proteoglycan synthesis with p-nitrophenyl-beta-D-xylopyranoside . 
These findings implicate epithelial cell surface proteoglycans decorated 
with sulfated fucose moieties as ligands for CDllb/CD18 during PMN 
migration across mucosal surfaces. 
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AB AIMS: The present work aimed to design an optimized medium to yield a 
higher production of glycosides by Pseudoalteromonas issachenkonii KMM 
3549(T). METHODS AND RESULTS: Higher levels of fucoidan 

hydrolase, alginase, laminaranase and b-N-acetylglucosaminidase production 
were obtained with peptone concentrations ranging from 2.5 g 1(-1) to 
10 g l(-l) f while the presence of both yeast extract and glucose 
did not affect enzyme production. The activity of fucoidan 
hydrolase and laminaranase increased up to 4.83 microM h(-l) mg(-l) and 
19.23 microM h(-l) mg(-l) protein, respectively, in growth media 
containing xylose (1.0 g 1(-1)), laminarin (0.5 g 1(-1)) or alginate (0.5 
g 1(-1)), and production of b-N-acetylglucosaminidase substantially 
increased in the presence of fucoidan (0.5 g 1(-1)) or galactose 
(1 g 1(-1)). All polysaccharides tested in concentrations of 0.5 g 1(-1) 
fucoidan and 0.2 g 1(-1) fucose induced production of alginase (up 
to 5.06 microM h(-l) mg-1 protein). CONCLUSIONS: The production of 
glycosidases is not only stimulated by the presence of algal 
polysaccharides, but may also be stimulated by monosaccharides (e.g. 
xylose). SIGNIFICANCE AND IMPACT OF THE STUDY: The production of 
glycosidases by Pseudoalteromonas issachenkonii KMM 3549 (T) was 
significantly improved by using a simple nutrient medium containing 
peptone (2.5 g 1(-1)) and xylose (5.0 g 1(-1)) in 100% natural seawater. 
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AB 1. The present study examines the role of migrating leukocytes in the 
ability of IL-1 beta to induce the functional up-regulation of 
B(l) receptors, as assessed by kinin B{1) agonist-induced oedema in the 
rat paw. 2. Pre-treatment with the PAF receptor antagonist WEB 2086 
inhibited des-Arg ( 9 ) -BK-induced oedema in IL-1 beta-treated 
paws, while the LTB { 4 ) receptor antagonist CP105696 had no effect. 
Des-Arg ( 9 ) -BK-induced paw oedema was also inhibited by pre-treatment with 
the selectin blocker fucoidin or by an anti-CD-18 monoclonal 
antibody. 3. I.d. injection of IL-1 beta produced a 5 - 
10-fold increase of myeloperoxidase (MPO) activity in the rat paw. 
The increase in MPO activity was significantly inhibited by WEB 2086 (46 
+/- 9%), fucoidin (68 +/- 5%) or the CD-18 antibody (84 +/- 3%). 
In contrast, i.d. injection of TNF alpha a dose known to upregulate the 
B(l) receptor functionally did not induce any significant increase in MPO 
activity. 4. Des-Arg ( 9 ) -BK alone had no effect in MPO activity but 
enhanced (by about 40%) the response induced by IL-1 beta, an 
effect prevented by the B(l) receptor antagonist des-Arg { 9 ) - [Leu ( 8 ) ] -BK. 
5. The concentration of TNF-alpha was increased in the paws after i.d. 
injection of IL-1 beta. Pre-treatment with fucoidin, 
WEB 2086, anti-CD-18 or CP 105695, significantly reversed the local 
increases in TNF-alpha concentrations (80 +/- 2; 75 +/- 4, 73 +/- 3 and 40 
+/- 2%), respectively. 6. Finally, IL-1 beta induced an 

increase of B(l) receptor mRNA levels in the rat paw, an effect which was 
prevented by fucoidin treatment. 7. Taken together, these 
results indicate that up-regulation of B(l) receptors in the rat paw 
following IL-1 beta seems to involve the local recruitment of 
neutrophils and subsequent local TNF-alpha production. The cross-talk 
between kinins, cytokines and leukocytes implicate B(l) receptors in 
chronic inflammatory diseases. 
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AB BACKGROUND/ AIMS: This study was designed to examine the role of selectins 
and CD18 in leukocyte recruitment in hepatic injury induced by tumor 
necrosis factor-alpha (TNF-alpha) and galactosamine (Gal) in vivo. 
METHODS: Intravital fluorescence microscopy of the hepatic 
microcirculation was used to quantify leukocyte-endothelium interactions 
provoked by 24 h of systemic TNF-alpha/Gal challenge in rats. Hepatic 
injury was evaluated with liver enzymes. RESULTS: When administered after 
24 h of TNF-alpha/Gal challenge, fucoidan, a selectin-f unction 
inhibitor, reduced leukocyte rolling by 69%, whereas firm adhesion was 
unaltered. In contrast, passive immunization against CD18 decreased 
leukocyte adhesion by 60%, whereas rolling remained unchanged. Notably, 
when administered prior to TNF-alpha/Gal, fucoidan attenuated 
both leukocyte rolling and adhesion, by 57 and 69%, respectively. 
Pretreatment with an anti-CD18 antibody decreased TNF-alpha/Gal-induced 
rolling and firm adhesion by 25 and 90%, respectively. Moreover, 
pretreatment with fucoidan and the anti-CD18 antibody both 
protected against TNF-alpha/Gal-induced increases in liver enzymes. For 
example, the .pretreatments reduced alanine aminotransferase by 59 and 87%, 
respectively. CONCLUSIONS: Our data suggest that TNF-alpha/Gal-induced 
leukocyte rolling is selectin-mediated and a precondition for 
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CD18-dependent firm adhesion in hepatic venules. Thus, reducing leukocyte 
recruitment by inhibition of selectins or CD18 may be useful to control 
TNF-alpha-induced liver injury. 
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Staphylococcus aureus alpha toxin mediates 
polymorphonuclear leukocyte-induced vasocontraction and 
endothelial dysfunction. 
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The effect of Staphylococcus aureus alpha toxin (alpha-toxin) on 
selectin-mediated neutrophil adhesion was investigated in 

polymorphonuclear leukocyte- (PMN) induced vasocontraction and endothelial 
dysfunction. Adherence of human PMNs to rat aortic endothelium increased 
significantly following stimulation of the endothelium with alpha-toxin 
(0.1, 0.5, and 1 microg/mL) . This effect could be significantly 
attenuated by monoclonal antibodies directed against P-selectin or 
fucoidin, a carbohydrate known to block selectins. Unstimulated 
human PMNs ( 10 ( 6 ) cells/mL) were added to organ chambers containing rat 
aortic rings stimulated with alpha-toxin (0.5 microg/mL). PMNs elicited a 
significant vasocontraction in alpha-toxin-stimulated, but not in control 
aortic, rings (142+/-12 mg versus 12+/-4 mg, P < 0.05). This PMN-induced 
vasocontraction was virtually blunted by pretreatment with MAb directed 
against P-selectin or fucoidin (P < 0.05). Endothelial function 
as assessed by endothelium-dependent vasorelaxation to acetylcholine was 
substantially inhibited after induction of PMN-induced vasocontraction in 
alpha-toxin-stimulated aortic rings. This endothelial dysfunction was 
reduced by P-selectin MAb or fucoidin. In contrast, 

endothelium-independent relaxation to sodium nitrite was not altered by 
PMN incubation, indicating that vascular smooth muscle function was 
unaffected. Thus, PMN-endothelial interaction following S. aureus a-toxin 
activation of the vascular endothelium is at least, in part, mediated by 
selectins. As a consequence, PMN-induced vasocontraction and endothelial 
dysfunction occur. Such mechanisms may be involved in microcirculation 
abnormalities encountered in sepsis or septic shock 
due to S. aureus infection. 
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Ligands of macrophage scavenger receptor induce cytokine 
expression via differential modulation of protein kinase 
signaling pathways. 
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Our previous works demonstrated' that ligands of macrophage scavenger 
receptor (MSR) induce protein kinases ( PKs ) including protein-tyrosine 
kinase (PTK) and up-regulate urokinase-type plasminogen activator 
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expression (Hsu, H. Y . , Hajjar, D. P., Khan, K. M. , and Falcone, D. J. 
(1998) J. Biol. Chemical 273, 1240—1246). To continue to investigate MSR 
ligand-mediated signal transductions, we focus on ligands, oxidized low 
density lipoprotein (OxLDL) , and fucoidan induction of the 
cytokines tumor necrosis factor-alpha (TNF) and interleukin 1 beta 
(IL-1). In brief, in murine macrophages J774A.1, OxLDL and 
fucoidan up-regulate TNF production; additionally, 
fucoidan but not OxLDL induces IL-1 secretion, prointerleukin 1 
(proIL-1, precursor of IL-1) protein, and proIL-1 message. 
Simultaneously, fucoidan stimulates activity of interleukin 
1-converting enzyme. We further investigate the molecular mechanism by 
which ligand binding-induced PK-mediated mitogen-activated protein kinase 
(MAPK) in regulation of expression of proIL-1 and IL-1. Specifically, 
fucoidan stimulates activity of p21-activated kinase (PAK) and of 
the MAPKs extracellular signal-regulated kinase (ERK), c-Jun 
NH (2) -terminal kinase (JNK), and p38. Combined with PK inhibitors and 
genetic mutants of Racl and JNK in PK activity assays, Western blotting 
analyses, and IL-1 enzyme-linked immunosorbent assay, the role of 
individual PKs in the regulation of proIL-l/IL-1 was extensively 
dissected. Moreover, tyrosine phosphorylation of pp60Src as well as 
association between ppSOSrc and Hsp90 play important roles in 
fucoidan -induced proIL-1 expression. We are the first to 
establish two fucoidan -media ted signaling pathways: 

PTK(Src)/Racl/PAK/JNK and PTK(Src) /Racl/ PAK/p38, but not PTK/phospholipase 
C-gamma 1/ PKC/MEK1/ERK, playing critical roles in proIL-l/IL-1 regulation. 
Our current results indicate and suggest a model for MSR ligands 
differentially modulating specific PK signal transduction pathways, which 
regulate atherogenesis-related inflammatory cytokines TNF and IL-1. 
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AB OBJECTIVES: To study the effects of fucoidin on leukocyte 

rolling and emigration and bacterial colonization in a peritonitis 

sepsis model in rats. DESIGN AND INTERVENTIONS: A controlled 

study in 64 male Wistar rats, anesthetized and rendered septic 

by cecal ligation and puncture (CLP) . Immediately after CLP 32 animals 

received a continuous infusion of fucoidin and 32 a continuous 

infusion of Ringer's lactate. MEASUREMENTS /AND MAIN RESULTS: Systemic 

leukocyte counts were determined every 2 h after CLP. Surviving animals 

were anesthetized 24 h after CLP, and intravital measurements of leukocyte 

rolling in venules in the cremaster muscle were performed. The animals 

were then killed and their organs harvested for histological and 

microbiological examinations. The 24-h survival was comparable in the two 

groups. Fucoidin- treated animals had higher leukocyte counts in 

the systemic circulation and lower counts in the lungs, liver, abdominal 

cavity, and brain than control animals. The number of bacterial colony 

forming units in the abdominal cavity, lungs, liver, brain and blood did 

not differ in the two groups. Fucoidin treatment changed the 

type of bacteria predominantly found in the examined organs from 

Escherichia coli to Pseudomonas aeruginosa. CONCLUSIONS: In an 

intra-abdominal model of sepsis we found that treatment with 

fucoidin induces leukocytosis inhibits leukocyte rolling and 

reduces leukocyte emigration in the abdominal cavity, lungs, and liver. 

Reduction in the number of emigrating leukocytes was not associated with 

an increase in bacterial counts found in the examined organs. 
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This study demonstrates that carbohydrates play an essential role in 
sperm-egg interactions in birds. Sperm-egg interaction was measured in 
vitro as the* ability of spermatozoa to hydrolyse a small hole in the inner 
perivitelline layer, the equivalent of the mammalian zona pellucida. 
Preincubation with Triticum vulgaris lectin (WGA) and succinyl-WGA (S-WGA) 
at 10 microgram ml(-l) resulted in complete inhibition of 

sperm-egg interaction, whereas at the same concentration a range of other 
lectins (Canavalia ensiformis (Con A), Arachis hypogea (PNA), Ulex 
europaeus II (UEA II), Solanum tuberosum (STA), Tetragonolobus purpureas 
(LTA) and Pisum sativum (PSA)) were unable to inhibit sperm egg 
interaction significantly, although f luorescein-labelled derivatives of 
these lectins were found to stain the inner perivitelline layer. 
Significant inhibition of sperm-egg interaction was achieved by the 
addition of N-acetyl-D-glucosamine and fucoidin to the assay 
mixture; however, D-glucose, D-galactose, D-fucose and L-fucose had no 
significant effect on sperm-egg interaction. Pretreatment of the inner 
perivitelline layer with N-glycanase significantly reduced sperm-egg 
interaction, whereas treatment with O-glycanase had no effect. These 
results demonstrate that N-linked glycans play an essential role in 
sperm-egg interaction in chickens. 
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Inhibition of complement activation by water-soluble 
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Fucoidans and laminarans from Laminaria cichorioides, Laminaria 
japonica, Fucus evanescens, laminaran from Laminaria gurjanovae, other 
beta- D-glu cans (translam, pustulan and zymosan) and 

lambda-carrageenan from Chondrus armatus were used to study the effect of 
water-soluble polysaccharides from seaweeds on the alternative pathway of 
complement (APC) . beta-D-Glucans and fucoidans under 

study differed appreciably from each other by structural characteristics, 

and also by degree of purification. beta-D-glucans, on ability 

to bind complement, ranked in a line according to a degree of their 

purification. Highly purified beta-D-glucans under study did 

not reveal an ability to bind complement. The fucoidans were 

divided conventionally into three groups according to their action on APC. 

Highly sulfated alpha-L-f ucan from L. cichorioides with the greatest 

activity toward APC and caused 50% inhibition of reaction of activation 

(RA) of APC in a concentration of 0.5-0.7 mg/ml. Opposite 50% of 

inhibition of lysis of erythrocytes by sulfated heterogeneous 

fucoidan from L. japonica was achieved with 20 mg/ml. All other 
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fucoidans and lambda-carrageenan have activity at 6-10 

mg/ml concentration. Decreasing the sulfate content from 36% up to 9% in 
sample fucoidans under study was not reflected practically in 
the 50% inhibition concentration. Apparently, the degree of sulfating of 
fucoidans did not influence their action on APC. But the positive 
influence of fucose in structure of polysaccharide was obvious. 
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Because thrombin has been implicated in sepsis, it has been 
proposed that antithrombin III (AT III) is beneficial due to its 
anticoagulatory and antiadhesive effects. Using intravital microscopy, we 
visualized leukocyte-endothelium interactions in postcapillary venules of 
the feline mesentery exposed to lipopolysaccharide (LPS) . At a 
concentration of AT III that blocks leukocyte adhesion in postischemic 
mesentery, we found no role for thrombin in LPS-induced rolling, adhesion 
and emigration, or microvascular dysfunction. Furthermore, AT III did not 
attenuate leukocyte-endothelial interactions after tumor necrosis 
factor-alpha superfusion of the mesentery. In contrast, fucoidan 
, a selectin inhibitor, prevented almost all LPS-induced rolling and 
reduced adhesion, emigration, and microvascular dysfunction. In a model 
of endotoxemia, leukocyte recruitment into mesentery or lungs was 
unaffected by AT III. Finally, in a human cell system that mimics the 
flow conditions in vivo, human neutrophils rolled, adhered, and emigrated 
similar to the feline postcapillary microvessels, and AT III had no effect 
on leukocyte recruitment induced by LPS . If AT III has beneficial effects 
in endotoxemia, it is not due to a direct effect upon leukocyte rolling, 
adhesion, or emigration in postcapillary venules in vivo. 
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AB The selectin family of adhesion molecules mediates the initial attachment 
of leukocytes to venular endothelial cells at sites of tissue injury and 
inflammation. To assess the role of selectin family in Staphylococcus 
aureus-triggered septic arthritis, we used several approaches. 
First, treatment with fucoidin, a carbohydrate molecule capable 
of binding to and blocking selectin functions, was used. In addition, we 
used P-selectin gene-targeted mice as well as mice pretreated with 
monoclonal antibody blocking L-selectin function. The 
P-selectin-def icient and fucoidin- treated animals initially 
exhibited a less severe septic arthritis both clinically and 
histopathologically. In the later stages of the disease no significant 
differences with respect to arthritis were evident. Pretreatment with 
L-selectin blocking antibody did not influence the severity of arthritis. 
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High numbers of staphylococci were recovered from the kidneys of 
selectin-def icient mice, indicating a less efficient clearance of 
bacteria. Our results demonstrate a dual role for selectins in S. 
aureus-induced arthritis: on the one hand, blockade of these selectins 
leads to less severe arthritic lesions in the initial stage of the 
disease; on the other, delayed recruitment of phagocytes decreases the 
clearance of bacteria. 
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In a previous paper we demonstrated that boar beta-acrosin 
recombinant proteins were able to bind non-enzymatically to solubilized 
pig zona pellucida (ZP) glycoproteins. Here we report the participation 
of boar beta-acrosin in the secondary binding of sperm to intact 
pig ZP. This was achieved by using two boar recombinant proteins: 
beta-acrosin and a mutant of the catalytic site, beta 
-acrosin Ser/Ala ( 222 ) . Assays of binding between the iodinated 
recombinant beta-acrosin and whole ZP showed that this binding 
could be saturated, was specific, and was stable over time. Using 
autoradiography, we determined that recombinant beta-acrosin 
bound on the entire surface of the ZP but initially was distributed 
heterogeneously . This suggests that the ligands for beta 
-acrosin may not be homogeneously distributed on the ZP. To study the 
contribution of acrosin in sperm secondary binding to the ZP, we 
preincubated in vitro-matured oocytes with these recombinant proteins and 
then performed in vitro fertilization assays. Under the experimental 
conditions used, binding of beta-acrosin recombinant proteins 
did not block sperm penetration. These results suggest that there may be 
other proteins that participate in the secondary binding, and that these 
proteins may recognize ligands that are different from those blocked by 
beta-acrosin recombinant proteins. 
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Leukocytes adhering to venular endothelium and emigrating into the tissue 
contribute to myocardial reperfusion injury. The aim of the present study 
was to characterize the contribution of two different families of adhesion 
molecules, selectins and integrins, to post-ischaemic capillary plugging 
and venular adhesion of leukocytes in an isolated heart model. Guinea-pig 
hearts were perfused using the Langendorff technique. After 20 min 
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stabilization global ischaemia was induced for 15 min at 37 degrees C. 
With the onset of reperfusion 10(7) isolated polymorphonuclear 
leukocytes ( PMN) , prelabelled with rhodamine 6G, were infused within 1 
min. Perfusion was continued for 2 min to wash out all cells not firmly 
adhering to the vascular endothelium. Hearts were then arrested, mounted 
on a microscope stage and perfused with a cardioplegic solution containing 
0.01% fluorescein isothiocyanate ( FITC) -dextran (MW 150,000). In situ 
videof luorescence microscopy was used to quantify PMN plugging and 
adherent PMN. Four groups were studied: control (no treatment or 
ischaemia, n = 6); ischaemia (no treatment and 15 min ischaemia, n = 5); 
fucoidin (pretreatment of hearts and PMN with 0.3 mg/ml selectin 
inhibitor fucoidin and 15 min ischaemia, n = 5) and CD18 

(pretreatment of PMN with 0.1 mg monoclonal antibody against CD18 and 15 
min ischaemia, n = 5) . Capillary plugging by PMN was 25 +/- 5 PMN/mm2 
epicardial surface area and increased moderately to 55 +/- 6 PMN/mm2 in 
reperfused hearts. This increase was not affected by fucoidin 
or CD18 antibody. In contrast, post-ischaemic adhesion of PMN in small 
venules increased ninefold from 21 +/- 5 to 196 +/- 23 PMN/mm2 endothelial 
surface area. The increase in PMN adhesion to venular endothelium was 
blocked completely by pretreatment with fucoidin (19 +/- 5 
PMN/mm-2) or CD18 antibody (7 +/- 2 PMN/mm-2) . We conclude that selectin 
interaction alone is not sufficient to account for post-ischaemic PMN 
adhesion in the small venules of the coronary vasculature, because 
blocking the integrin subunit CD18 also inhibited PMN adhesion completely. 
On the other hand, neither integrins nor selectins seem to be involved in 
post-ischaemic capillary plugging by PMN in our perfused heart model. 
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AB Multiple organ failure associated with disseminated intravascular 
coagulation is a frequent complication in septic shock patients. 
Accumulation of platelets and neutrophils in the organs contributes to the 
manifestation of lipopolysaccharide ( LPS) -induced organ failure. Although 
a direct interaction between LPS and platelets is well documented, the 
nature of the surface receptor for LPS on platelets is unknown. In this 
article we show that P-selectin is a receptor for LPS. The binding of LPS 
to P-selectin is independent of Ca2+, and is blocked by antibodies to 
P-selectin, lipid A and fucoidan. Platelets pre-treated with 
thrombin showed fourfold higher binding of fluorescein isothiocyanate 
( FITC) -conj ugated LPS compared to untreated platelets and the binding of 
FITC-conj ugated LPS to platelets was blocked in the presence of 
anti-P-selectin antibodies. It is likely that the binding of LPS via 
P-selectin on activated platelets or epithelium could have a significant 
role in the pathophysiology of organ failure in septic shock. 
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AB During the first steps of the gamete interaction, the proacrosin/acrosin 
system seems to play a crucial role in the secondary binding, holding 
acrosome-reacted spermatozoa during their passage through the zona 
pellucida. To analyze the functional domains of acrosin, we decided to 
express recombinant boar acrosin proteins in bacteria and to study their 
binding capacities to zona pellucida glycoproteins (ZPGPs). The expressed 
proteins were immunodetected by Western blot with a polyclonal antiacrosin 
antibody. The recombinant truncated beta-acrosin has a typical 
hyperbolic curve of a zymogen enzymatic activation. Three of the five 
recombinant forms (truncated beta-acrosin, Ser/Ala222-truncated 
beta-acrosin, and truncated beta-acrosin "heavy chain") 
had the ability to bind ZPGPs. The two shorter forms (the amino and 
carboxy termini of truncated beta-acrosin) failed to bind. The 
catalytic site mutant (Ser/Ala222) of truncated beta-acrosin 
does not differ from the recombinant truncated beta-acrosin in 
its mechanism of interaction to ZPGPs, indicating that this secondary 
binding is done by a nonenzymatic process. Our results show that binding 
between acrosin and ZPGPs depends on the secondary and tertiary structures 
of acrosin and does not depend on an active catalytic site. 
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AB Acetyl-LDL stimulates acyl-CoA: cholesterol acyltransf erase (ACAT) much 

more effectively than LDL in mouse peritoneal macrophages. Previous work 
with another potent ACAT stimulator, beta-VLDL, suggested that 
atherogenic lipoproteins may use internalization pathways distinct from 
that of LDL. . Brief incubation of f luorescently labeled acetyl-LDL and LDL 
followed by a short chase period without lipoproteins was used to compare 
endocytic pathways. LDL was delivered rapidly to perinuclear vesicles, 
corresponding to late endosomes and lysosomes. A substantial fraction (> 
40%) of acetyl-LDL was' initially retained in the cell periphery, while the 
rest was rapidly delivered to late endosomes that also contained LDL. 
Fluorescence of peripheral 1 , 1 1 -dioctadecyl-3, 3, 3 1 , 3»- 

tetramethylindocarbocyanine perchlorate ( Dil ) -acetyl-LDL could be quenched 
by TNBS, indicating accessibility . of the peripheral acetyl-LDL to the 
extracellular space. Quantification of fluorescence intensities 
demonstrated that > 40% of the cell-associated Dil-acetyl-LDL but only 
about 10% of Dil -LDL fluorescence was quenchable by TNBS after a 
3-minute chase. Fucoidin can efficiently displace 

Dil-acetyl-LDL bound to cells at 0 degree C. Dil-acetyl-LDL in the 
TNBS-quenchable peripheral compartments, however, was resistant to 
fucoidin. Electron microscopy of colloidal gold-acetyl-LDL showed 
that acetyl-LDL on the cell surface was often associated with microvilli 
or ruffles. After clearance from the surface, the peripheral acetyl-LDL 
was also delivered to the late endosomes and lysosomes. These results 
indicate that a substantial portion of acetyl-LDL enters macrophages 
through a pathway that initially differs from that of LDL. This pathway 
involves a prolonged retention of acetyl-LDL on the plasma membrane. This 



10/049,419 



surface retention may affect ACAT activation in macrophages. 
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AB A synthetic peptide resembling the C2 region of human immunodeficiency 

virus type 1 (HIV-1) gpl20 (C2-Lai: amino acids (aa) 273-288), inhibited 
(C50 = 200 microM) gpl20 calcium-dependent binding of N-acetyl- 
beta-D-glucosaminyl and mannosyl residues exposed on natural 
glycoprotein bovine fetuin whereas a peptide derived from an aa sequence 
downstream of C2-Lai (C2-SC19) had no such effect (C50 > 1000 microM) . No 
calcium-carbohydrate-specific binding of C2-Lai to fetuin was detected. 
In addition, C2-Lai was also found to inhibit the calcium-dependent 
oligomerization of gpl20: while recombinant gp!20 (rgpl20) was recovered 
mainly as oligomers (78%) in 10 mM CaC12, in contrast to 100% 
monomers in ImM CaC12, mostly monomers (67%) were found in 10 mM 
CaC12 in the presence of C2-Lai. Peptide C2-SC19 and carbohydrate 
structures such as fetuin, fucoidin, dextran or mannan did not 
significantly affect gpl20 oligomerization. Electrophoresis and gel 
filtration analysis also showed that C2-Lai aggregated in the form of 20 
kDa compounds, which is compatible with association of 10 
molecules. Taken together, these results demonstrate that the C2 domain 
is involved in gpl20 oligomerization and suggest that gpl20 oligomers but 
not monomers have specific carbohydrate binding properties. 
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AB The activation of leucocytes by bacterial cell wall lipopolysaccharide 
(LPS) contributes to the pathogenesis of septic shock. LPS is 
known to interact with several cell-surface proteins, including CD14, when 
presented as a complex with serum LPS-binding protein. However, the 
identity of the receptor responsible for LPS signalling and leucocyte 
activation is unknown. Interestingly, mice deficient in cell-surface 
L-selectin were dramatically resistant to the lethal effects of high doses 
of LPS in a model of septic shock. Recently we reported that 
L-selectin binds to cardiolipin and other charged phospholipids at a site 
distinct from the carbohydrate-binding site. Structural similarities 
between charged phospholipids and the lipid A moiety of LPS prompted us to 
investigate interactions between L-selectin and LPS. Herein we show that 
L-selectin is a neutrophil surface receptor for LPS and lipotechoic acid. 
The binding of LPS to L-selectin is independent of serum and Ca2+, and is 
blocked by antibodies to L-selectin and fucoidan. Furthermore, 
the interaction of LPS with cell-surface L-selectin results in superoxide 



10/049,419 



production, indicating that L-selectin can' mediate both binding and 
activation of human neutrophils. These findings suggest novel therapeutic 
approaches for the treatment of septic shock. 
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Plasminogen activator inhibitor-1 (PAI-1) is a primary endogenous 
inhibitor of tissue-type plasminogen activator (t-PA) . In this study, we 
examined the effects of oversul fated fucoidan (OSF) derivatives 
and heparin on lipopolysaccharide ( LPS) -induced release of PAI-1 antigen 
from cultured human umbilical vein endothelial cells (HUVEC) . Addition of 
LPS (10 micrograms/ml ) enhanced the release of PAI-1 by HUVEC 
but not of t-PA antigen. At 18 h, a 2.4-fold increase in the 
extracellular PAI-1 level was observed. The increased PAI-1 level was 
reduced to control level by the simultaneous addition of 10 
micrograms/ml of OSF or heparin. The suppressive effect of native 
fucoidan was negligible. We also examined the molecular size 
effect of OSF, using 10-20, 20-40, and 40-60 kDa fragments. The 
result indicated that these fragments were effective as well as the 
100-130 kDa form of OSF, hence suggesting an important role of the degree 
of sulfation. Interleukin-1 beta (IL-1 beta) is a 
potent inducer of PAI-1 in cultured HUVEC. Heparin, OSF, and its 
fragments did not suppress the IL-1 beta-induced release of 
PAI-1 antigen. Treatment of HUVEC with heparitinase or monoclonal 
antibody against heparin sulfate proteoglycan (HSPG) resulted in a 
complete loss of its ability to enhance PAI-1 release .in response to LPS 
stimulation, while the chondroitinase ABC treatment hardly affected the 
PAI-1 production. These results suggest that HSPG is involved in the 
initial binding of LPS to HUVEC. The suppressive effects of OSF and 
heparin on LPS-induced PAI-1 release may result from the inhibition of LPS 
binding to the cell surface HSPG. 
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Fibronectin is a glycoprotein involved in cell matrix interactions. In 
osteoarthritis, fibronectin levels in the lesion cartilage are elevated up 
to 20-fold above control levels. In these experiments, explants of 
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disease-free cartilage cultured in the presence of a combination of TGF 

beta 1 and the sulfated f ucopolysaccharide, fucoidan, 

accumulated fibronectin at levels comparable to those found in 

osteoarthritic lesions. TGF beta 1 increased fibronectin 

synthesis, most of which was released to the medium. The addition of 

fucoidan favored retention of the newly synthesized fibronectin 

within the matrix. The fibronectin which accumulated as a result of these 

treatments was similar to the fibronectin in normal and osteoarthritic 

cartilage with respect to the ED-B+ alternative splice form. No change in 

the proteoglycan content of the cartilage explants with elevated 

fibronectin levels was detected. 
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The glycoprotein processing inhibitor castanospermine (CS) and the 
monosaccharide mannose-6-phosphate (M6P), as well as some sulfated 
polysaccharides (SPS), have been shown to inhibit inflammation in rat 
models of experimental autoimmune encephalomyelitis and 

adjuvant-induced arthritis. Here, the anti-inflammatory effects of these 
agents have been further explored in murine models of allograft rejection 
and elicitation of peritoneal exudates. CS, M6P and the SPS, 
fucoidan, partially inhibited rejection of permanently accepted 
thyroid allografts induced by the i.p. injection of donor strain (H-2d) 
spleen cells with a reduction in leucocyte infiltration of 25-36%. 
However none of these agents reduced the more extensive leucocyte 
infiltration induced by the i.p. injection of P815 (H-2d) unless recipient 
mice were pretreated with the immunosuppressant, cyclosporin A (CsA) . 
Elicitation of peritoneal exudates by thioglycollate was inhibited by CS, 
M6P and fucoidan with sustained leucopenia being induced by CS. 
In contrast, CS and fucoidan, but not M6P, inhibited 

antigen-elicited peritoneal exudates. These results suggest that CS, M6P 
and the SPS fucoidan exhibit subtle differences in their 

anti-inflammatory activity but probably inhibit inflammation at the level 
of leucocyte extravasation. 
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AB The alternative splicing of the ED-A and ED-B segments of fibronectin 

pre-mRNA was examined in epiphyseal, costal, and meniscal cartilage from 
3-week-old beagles and in nasal, tracheal, articular, and meniscal 
cartilage from 1- and 2-year-old Labrador retrievers. In contrast to the 
100% expression of ED-B(+) mRNA that has been reported for embryonic chick 
cartilage (Bennett, V.D., Pallante, K.M., and Adams, S.K. (1991) J. Biol. 
Chemical 266, 5918-5924), all cartilages studied expressed both the ED-B(+) 
and ED-B(-) forms of fibronectin mRNA with the exception of the trachea, 
in which expression was 100% ED-B(-) . Of all cartilages studied, only the 
meniscus had detectable levels of ED-A(+) mRNA. Placing articular 
cartilage chondrocytes in primary monolayer culture dramatically 
up-regulated the expression of ED-A(+) mRNA to 25% of the total, and this 
expression was further increased by the addition of transforming 
growth factor beta 1 or fucoidan to 

the culture medium. The expression of ED-B(+) mRNA remained at about 18% 
in the cultured chondrocytes and was not further affected by either 
transforming growth factor beta 1 or 

fucoidan. In contrast, dibutyryl cyclic adenosine monophosphate 
decreased the relative expression of both the ED-A(+) and ED-B{+) forms of 
fibronectin pre-mRNA. We concluded that the expression of ED~B(+) 
fibronectin remains relatively high in chondrocytes from cartilaginous 
canine tissues (15-35%) with the exception of the trachea, in contrast to 
the less than 10% expression of ED-B(+) fibronectin reported for 
other non-fetal tissues. 
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We have isolated and characterized an antigen from normal human brain 
called p80, so called because it migrated with an M{r) of 80 kDa on SDS 
PAGE. The M(r) of 80 kDa consists of a protein of about 55-60 kDa and 
carbohydrate (20-25 kDa). The carbohydrate is almost entirely of the 
N-linked type, although a small amount of O-linked carbohydrate was 
detected. Cross-reactivity with monoclonal antibodies A3D8 and A1G3 
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showed that p80 could therefore be considered an isoform of the CD4 4 
adhesion molecules. In addition, specific binding to hyaluronate which 
was not competed for by proteoglycan demonstrated that it involved 
different sites than the proteoglycan binding sites. We also observed 
that fucoidan and dextran sulphate increased the binding by 
200-250% while chondroitin sulphate C also increased the binding but to a 
lesser extent. Heparin, heparan sulphate and chondroitin sulphates A and 
B did not have such an effect. The binding of p80 to hyaluronate was pH 
dependent with a maximum at pH 6.4. We concluded that p80 was an 
astrocyte specific adhesion molecule. 
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AB The effects of zona pellucida glycoproteins, sulfated polymers and 

non-sulfated polymers on the activation kinetics of boar sperm proacrosin 
to beta-acrosin have been investigated. The aim has been to 
understand more about the behaviour and function of this protein after it 
has been released from the acrosome at 'the time of fertilization. 
Purified proacrosin was allowed to autoactivate at pH 8.0 in the presence 
of different concentrations of homologous zona glycoproteins, sulfated 
polymers (fucoidan, chondroitin sulfates A, B and C, dextran 
sulfate, polyvinylsulf ate and heparin) and non-sulfated polymers (dextran, 
polyvinylphosphate and hyaluronic acid) . Enzyme activity was measured 
against N-benzoyl-L-arginine p-nitroanalide substrate and changes in 
molecular mass of the protein monitored by SDS-PAGE. Results show that 
zona pellucida glycoproteins, fucoidan, dextran sulfate and 
polyvinylsulf ate all potentiate the conversion of proacrosin to 
beta-acrosin but subsequently inhibit its amidase activity. 
Dextran, polyvinylphosphate, chondroitin sulfates A, B and C and 
glucose-6-sulf ate, on the other hand, either have no effect on 
autoactivation and beta-acrosin activity, or enhance it 
slightly. SDS-PAGE analysis confirmed these observations and further 
indicated that binding of sulfated polymers to proacrosin inhibited 
staining by Coomassie Blue. These results are consistent with the 
hypothesis that binding of zona pellucida glycoproteins and sulfated 
compounds to proacrosin/acrosin is stereospecif ic and that contact 
activation onto soluble 'surfaces' causes conformational changes that are 
responsible for potentiation or inhibition of activation. The 
implications of these findings for sperm binding and penetration of the 
zona pellucida are discussed. (ABSTRACT TRUNCATED AT 250 WORDS) 
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AB The transf orming growth factor-beta 

(TGF-beta) family of proteins exert diverse and potent effects 

on proliferation, differentiation, and extracellular matrix synthesis. 

However, relatively little is known about the stability or processing of 

endogenous TGF-beta activity in vitro or in vivo. Our previous 

work indicated that 1) TGF-beta 1 has strong heparin-binding 

properties that were not previously recognized because of neutralization 

by iodination, and 2) heparin, and certain other polyanions, could block 

the binding of TGF-beta 1 to alpha 2-macroglobulin (alpha 2-M) . 

The present studies investigated the influence of heparin-like molecules 

on the stability of the TGF-beta 1 signal in the pericellular 

environment. The results indicate that heparin and fucoidan, a 

naturally occurring sulfated L-fucose polymer, suppress the formation of 

an initial non-covalent interaction between 1251-TGF-beta 1 and 

activated alpha 2-M. Electrophoresis of 1251-TGF-beta 1 showed 

that fucoidan protects TGF-beta 1 from proteolytic 

degradation by plasmin and trypsin. While plasmin caused little, if any, 
activation of latent TGF-beta derived from vascular smooth 
muscle cells (SMC), plasmin degraded acid-activated TGF-beta, 
. and purified TGF-beta 1, and this degradation was inhibited by 
fucoidan. In vitro, heparin and fucoidan tripled the 
half -life of 1251-TGF-beta 1 and doubled the amount of 
cell-associated 1251-TGF-beta 1. Consistent with this 
protective effect, heparin- and fucoidan- treated SMC 
demonstrated elevated levels of active, but not latent, TGF-beta 
activity. 
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AB A set of labelled neoglycoproteins and sulfated polysaccharides, 

recognizing carbohydrate receptors specific for glucose (glu), mannose 
(man), lactose (lac), fucose (fuc), fucoidan (fud), dextran 
sulfate (dex), and heparin (hep), as well as polyclonal antibodies 
specific for an endogenous beta-galactoside-speci f ic lectin of 
molecular weight 14kD (A14kD) and a heparin-binding lectin (AHL) have been 
applied to the main arteries of 10 autopsy cases. Slides of the 
following types of vessels were incubated with solutions of the 
biotinylated probes or antibodies at room temperature for 60 min: right 
and left coronary artery, carotid artery, abdominal and thoracic aorta, 
pulmonal artery, and the left femoral artery. Atherosclerotic lesions and 
non-atherosclerotic areas were analyzed for each individual type of 
vessel. The percentage of the determined expression of the presence of 
specific binding sites for the various probes was the lowest in the 
carotid and cardiac arteries, and the highest in the pulmonal artery. 
Pronounced quantitative differences between the normal and atherosclerotic 
arterial walls were noted for binding of fuc-, man-, and lac-exposing 
neoglyco-proteins of the right coronary artery and the carotid artery. 
Pulmonal and femoral arteries differed with respect to fucoidan 
or dextran sulfate binding. The heparin-specif ic lectin and the 
14kD-lectin were found to be present in nearly all arterial walls, 
independent from the localization and the presence of an atherosclerotic 
lesion. The findings suggest that the expression of sugar receptors, as 
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assessed by labelled neoglycoproteins or sulfated polysaccharides, may be 
of importance in the development of atherosclerotic lesions in the 
coronary and carotid arteries. 
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mAb4E4, a murine monoclonal antibody that is specific for acetylated LDL 
and malondialdehyde-treated LDL, binds specifically to modified LDL 
present in human atherosclerotic lesions. It is directed against an 
epitope that is poorly exposed in delipidated and solubilized 
apolipoprotein B-100 from modified LDL. mAb4E4, as well as its F(abM2 and 
Fab fragments, enhanced the uptake of both acetylated LDL and 
malondialdehyde-treated LDL by THP-l-derived macrophages resulting in a 
sixfold increase of cytoplasmic cholesteryl ester levels. The increased 
uptake of modified LDL/mAb4E4 complexes did not occur via the Fc receptor 
and did not depend on aggregation of modified LDL particles. However, 
their uptake was inhibited by blocking the scavenger receptors with 
fucoidin or by downregulation of receptor expression with 
endotoxins or interf eron-gamma , indicating that their uptake is mediated 
via these receptors. Thus, generation of autoimmune antibodies 
against modified LDL and subsequent endocytosis of soluble modified 
LDL/antibody complexes via scavenger receptors may enhance foam cell 
generation. This mechanism may contribute to the progression of 
atherosclerotic lesions. 
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Scavenger receptors interact with a variety of modified proteins, mediate 
their endocytosis and degradation, and may play an important role in 
protein catabolism and pathogenic processes such as atherosclerosis, 
aging, and diabetes. Many scavenger receptors have been 
detected kinetically but few such binding proteins have actually been 
identified. Recently, we found that two membrane-associated proteins, 
gp30 and gpl8, interact more avidly with albumins conformationally 
modified by chemical means or by surface adsorption to colloidal gold 
particles than with native albumin. In this study, we show that gp30 and 
gpl8 behave similarly to other known scavenger receptors. Competition 
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studies indicate a similar ligand binding profile to other known scavenger 
receptors. Polyanionic molecules (dextran sulfate, fucoidan, 
polyglutamic acid, polyinosinic acid, heparin) and modified albumins such 
as formaldehyde-treated or maleylated albumin (Mal-bovine serum albumin) 
competed with albumin conjugated to colloidal gold particles (A-Au) for 
the blotting of gp30 and gpl8. A-Au and Mal-bovine serum albumin bound 
cultured endothelial cells with high affinity. Modified and native 
albumins were each internalized, but only modified albumins were then 
released degraded. Inhibition studies revealed that only the same 
molecules that were effective in blocking A-Au blotting of gp30 and gpl8, 
also inhibited A-Au degradation. Addition of the lysosomotropic agent 
chloroquine resulted in more than 70% inhibition of degradation. 
Differential processing of A-Au by cultured smooth muscle and endothelial 
cells along with fibroblasts was observed in a manner consistent with gp30 
and gpl8 expression. Cumulatively, these results suggest that gp30 and 
gpl8 may mediate the high affinity binding, endocytosis, and degradation 
of conformationally modified albumins but not native albumin. 
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AB We previously reported that heparin inhibits the proliferation of 

fibroblasts and vascular smooth muscle cells (SMC), in part, by binding to 
and increasing the antiproliferative activity of transforming 
growth factor-beta 1 (TGF-beta 1). 

We now report that certain other polyanions which are structurally 
distinct from heparin, such as fucoidan and polyinosinic acid, 
are more avid ligands for TGF-beta 1 and more potent 
antiproliferative agents than heparin. Fucoidan possessed more 
potent antiproliferative activity than heparin against rat and bovine 
aortic SMC in vitro, though possessing' much lower anticoagulant activity 
than heparin. Furthermore, fucoidan suppressed in vivo intimal 
hyperplasia when continuously infused into rats subjected to 
balloon-catheter injury. Unlike heparin, which also suppressed intimal 
hyperplasia, fucoidan did not cause systemic anticoagulation. 
Thus, fucoidan may be useful as a non-anticoagulant inhibitor of 
post-angioplasty intimal hyperplasia. 
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AB Treatment of U937 cells with fructose 1-phosphate {P) and fucoidan 

dose-dependently inhibited the adhesion of these monocytic cells to TNF 
alpha-stimulated human umbilical vein endothelial cells (HUVEC) (IC50 = 1 
mM and 10 micrograms/ml respectively) . These carbohydrates 
(CHO) failed to inhibit U937 adhesion to unstimulated (basal) HUVEC or 
phorbol 12, 13 dibutyrate ( PdBu) -stimulated HUVEC. At 10 mM 
concentration, both fucose 1-P and lactose 1-P inhibited TNF 
alpha-stimulated adhesion- while the latter also inhibited basal adhesion. 
Fructose 6-P, fucose, galactose 1-P, glucose 1-P, glucose 6-P, glucuronic 
acid, beta-glycerol 1-P, mannose 1-P, mannose 6-P, ribose 1-P 
and ribose 5-P tested at 10 mM did not inhibit U937 cells 

adhesion to basal or TNF alpha-stimulated HUVEC. These data suggest that 
CHO may play an important role in modulating monocytes adhesion to 
cytokine-induced adhesion molecule (s) on the surface of HUVEC. 
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We have identified a receptor in hepatic endothelial and Kupffer cells 
that binds oligosaccharides terminating with the sequence S04-4GalNAc 
beta l,4GlcNAc beta 1,2-Man alpha (S4GGnM). This 

receptor can account for the rapid removal of the glycoprotein hormone 

lutropin, which bears unique Asn-linked oligosaccharides terminating in 

S4GGnM, from the circulation. Hepatic endothelial cells express 57 9,000 

S4GGnM receptors at their surface and bind lutropin with an apparent Kd of 

1.63 x 10 (-7) M. Bound ligand is rapidly internalized. Binding 

does not require divalent cations, is reversed by incubation at pH 5.0 or 

below, and is inhibited by fucoidin but not by hyaluronate, 

heparin, chondroitin sulfate, or dextran sulfate. We propose that the 

S4GGnM-specif ic receptor represents a major mechanism for clearance of 

certain sulfated glycoproteins from the blood, including members of the 

glycoprotein hormone family. 
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AB Boar proacrosin (E.C. 3.4.21.10, Mw 53 kD) was isolated by a 

modified method and subjected to autoactivation . Previously described 
molecular intermediates of 4 9 and 43 kD and a stable form (beta 
-acrosin, 35 kD) were identified by sodium dodecyl sulf ate-polyacrylamide 
gel electrophoresis. Autoactivation was expedited in the presence of 
either zona pellucida glycoproteins, fucoidan, or DNA. The end 
point of this accelerated conversion was the complete degradation of 
otherwise stable beta-acrosin via the formation of a 

characteristic active intermediate protein of 30 kD. All intermediate 
molecular forms observed during proacrosin activation/conversion exhibited 
the N-terminal seguence of the boar acrosin heavy chain, indicating a 
C-terminal processing mechanism. Hence zona pellucida glycoproteins 
stimulate proacrosin activation as well as acrosin degradation. Such a 
mechanism of proenzyme activation and degradation is to our knowledge 
described here for the first time and points to a previously unrecognized 
role of zona pellucida during gamete interaction. 
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AB Increased numbers of mast cells are commonly seen at sites of increased 

bone resorption and in osteoporosis. Long-term administration of heparin, 
a major component of mast cell granules, causes osteoporosis. We 
therefore tested the effect of heparin on bone resorption by osteoclasts 
disaggregated from neonatal rat long bones. We found that, in the absence 
of serum, heparin was without effect on osteoclast function. However, in 
the presence of newborn calf serum, rat serum, or bovine platelet-poor 
plasma-derived serum, heparin, in the range 25-100 micrograms/ml , induced 
an increase in osteoclastic bone resorption. Heparin appeared to act 
through binding and enhancement of an osteoclast resorption-stimulating 
activity (ORSA) present in serum. A number of known factors that show an 
affinity for heparin, including transforming growth 
factor-beta, platel'et-derived growth factors, 

insulin-like growth factors I or II, acidic or basic fibroblast' growth 
factors, fibronectin, or laminin, could not substitute for ORSA, 
suggesting that the activity may represent a novel heparin-binding factor. 
The ability of glycosaminoglycans (GAGs) and related molecules to enhance 
resorption was dependent on the degree of sulfation and on their size: The 
high molecular weight GAG heparan sulfate and polysaccharides 
fucoidan or dextran sulfate showed a similar effect, while low 
molecular weight heparin, chondroitin-2-sul f ate, chondroitin-4-sulf ate, 
and chondroitin-6-sulfate were without effect. We propose that mast cells 
or heparin therapy increases bone resorption through augmentation of the 
activity of a factor involved in the local and systemic regulation of 
osteoclastic bone resorption. 
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AB Neoglycoproteins are readily available conjugates of a histochemically 
inert carrier protein and histochemically crucial carbohydrate moieties 
which are covalently attached to the carrier protein by chemical 
synthesis. Biotinylation renders these conjugates detectable in 
formalin-f ixed, paraffin-embedded tissue sections of human lung cancer by 
standard staining protocols, thereby localizing endogenous receptors for 
carbohydrate moieties. Examination of 30 cases of main types of human 
lung cancer revealed the presence of alpha-f ucosyl-, alpha-mannosyl-, and 
alpha-glucosyl-specif ic receptors in adenocarcinomas or epidermoid 
carcinomas with high positivity rates. The extent of the expression of 
receptors for alpha- and beta-galactosides appeared to be 

comparatively lower. Within the standard protocol, using a concentration 
of the biotinylated probes of 10 micrograms/mL, this panel of 
probes consistently failed to detect endogenous sugar receptors in ten 
cases of small cell anaplastic carcinoma of the lung. Whereas none of the 
sections from the tumor cases bound the sulfated fucan fucoidan, 
the accompanying inflammatory cells, especially the granulocytes, 
expressed receptors for the sulfated fucan. Pronounced labeling for 
macrophages was observed for the alpha-galactoside-specif ic probe, whereas 
no binding to inflammatory cells and pneumocytes was detectable for the 
beta-galactoside-specif ic probe. The results indicate that 
expression of endogenous receptors for neoglycoproteins may be useful in 
discriminating between small cell and non-small cell lung carcinoma and 
carcinomatous cells from accompanying inflammatory cells. 
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AB A number of sulfated polysaccharides were tested for their ability to 

inhibit passively induced experimental allergic encephalomyelitis (EAE) in 
rats. Heparin and fucoidan both completely inhibited passive 
EAE even when treatment was begun 3 days after transfer of cells. 
Pentosan sulfate was partially inhibitory whereas chondroitin-4-sulfate 
had no effect. Inhibition was not merely due to killing of the cells 
since active sensitization 14 days after cell transfer resulted in an 
early onset of disease indicating the persistence of transferred cells as 
memory cells. Although all the inhibitory polysaccharides are 
anticoagulants, it would appear that this function alone is not the reason 
for inhibition since a heparin preparation devoid of anticoagulant 
activity also partially inhibited EAE. Actively induced EAE was also 
significantly delayed by treatment with heparin. The results are 
discussed in terms of the polysaccharides inhibiting the enzymatic 
dependent movement of lymphocytes across central nervous system vascular 
endothelium. 
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AB Oral administration of thermally oxidized soya bean oil (TO) increased the 
level of lipid peroxides in human plasma, mainly in chylomicrons. No 
changes were observed after fresh oil (FO) intake. Human chylomicrons 
obtained after TO ingestion were rich in lipid peroxides and degraded more 
rapidly by cultured mouse macrophages than chylomicrons after FO. The 
uptake of TO chylomicrons by macrophages occurred via a saturable process 
and was partially inhibited by beta-very low density lipoprotein 
as well as by acetyl-low density lipoprotein and fucoidin. A 
4 8-h incubation of macrophages with TO chylomicrons caused a 10 
-fold higher accumulation of cholesterol ester mass in the cells than the 
incubation with FO chylomicrons. These studies suggest that chylomicrons 
containing lipid peroxides may be taken up by mouse macrophages by 
mediation of beta-VLDL receptor as well as by acetyl-LDL 
receptor, and show a potential pathway by which chylomicrons obtained 
after ingestion of heated oil could contribute to accumulation of 
cholesterol esters in macrophages. 
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AB Macrophages activated and primed in vivo, although not resident or 

responsive macrophages, express the lymphocyte function associated (LFA)-l 
antigen. By contrast, the biochemically related Mac-1 antigen is 
expressed on all populations of macrophages. In the present paper, we 
studied regulation of the LFA-1 antigen in vitro. LFA-1 could be induced 
in vitro on thioglycollate (TG) -elicited but not on proteose peptone 
( PP) -elicited or resident macrophages. Specifically, macrophage- 
activating factor (MAF) , interf eron-gamma (IFN-gamma), or picogram amounts 
of endotoxin (LPS) induced LFA-1 on TG-elicited macrophages following 
overnight incubation. Interferon, -alpha or -beta, 
fucoidin, and colony-stimulating factor were not effective. While 
some levels of LFA-1 could be detected as soon as 10 hr, peak 
expression was observed after 16 to 32 hr of incubation. The induction • 
could be completely abrogated by cycloheximide, suggesting that protein 
synthesis was required. These results indicate that the induction of 
LFA-1 on mononuclear phagocytes is closely regulated and that the 
requirements for such induction are distinct from but share. certain 
similarities with induction of cytotoxic functions and expression of la 
antigen. 
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AB We have examined the carbohydrate specificity of bindin, a sperm protein 

responsible for the adhesion of sea urchin sperm to eggs, by investigating 
the interaction of a number of polysaccharides and glycoconj ugates with 
isolated bindin. Several of these polysaccharides inhibit the 
agglutination of eggs by, bindin particles. An egg surface polysaccharide 
was found to be the most potent inhibitor of bindin-mediated egg 
agglutination. Fucoidin, a sulfated fucose 

heteropolysaccharide, was the next most potent inhibitor, followed by the 
egg jelly fucan, a sulfated fucose homopolysaccharide, and xylan, a 
beta(l leads to 4) linked xylose polysaccharide. .A wide variety 
of other polysaccharides and glycoconj ugates were found to have no effect 
on egg agglutination. We also report that isolated bindin has a soluble 
lectinlike activity which is assayed by agglutination of erythrocytes. 
The bindin lectin activity is inhibited by the same polysaccharides that 
inhibit egg agglutination by particulate bindin. This suggests that the 
egg adhesion activity of bindin is directly related to its lectin 
activity. We have established that fucoidin binds specifically 
to bindin particles with a high apparent affinity (Kd = 5.5 X 10 
(-8) M) . The other polysaccharides that inhibit egg agglutination also 
inhibit the binding of 1251-fucoidin to bindin particles, 

suggesting that they compete for the same site on bindin. The observation 
that polysaccharides of diff erent - composition and linkage type interact 
with bindin suggests that the critical , structural features required for 
binding may reside at a higher level of organization. Together, these 
findings strengthen the hypothesis that sperm-egg adhesion in sea urchins 
is mediated by a lectin-polysaccharide type of interaction. 
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AB Several studies have indicated that vasoactive metabolites can diffuse 

from postcapillary venules to dilate closely paired arterioles, and hence 
control arteriolar tone in a mechanism that involves nitric oxide (NO) . 
In previous studies, we found in normal rats that a positive correlation 
exists between baseline capillary perfusion (RBC velocity) and % pairing, 
defined as the percent of the feeding arteriolar length that is within 15 
microns of a postcapillary venule. In the present study, after 4 weeks of 
streptozotocin-induced diabetes, % pairing decreased 
approximately 50% in comparison to normal rats, which could lead to 
inadequate venular control of capillary flow. Additionally, the 
correlation between perfusion and % pairing was not significant (slope «= 
0.016 +/- 0.01 mm/s/%; p = 0.13), possibly due to decreased availability 
of NO. Treatment of diabetic rats with fucoidan (which inhibits 
selectin-mediated venular leukocyte rolling and hence decreases adherence) 
restored venular control of capillary perfusion (slope = 0.142 +/- 0.02 
mm/s/%; p<0.001). This indicates that leukocytes in diabetic rats might 
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inhibit arterio-venular communication by producing oxidants that react 
with NO, or by the release of other mediators that can constrict nearby 
arterioles. In summary, lower % pairing and leukocyte-derived mediators 
may lead to inadeguate control of capillary perfusion in diabetes 
. Supported by JDRF. 
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This study evaluates the role of selectins, integrins and immunoglobulin 
superfamily members in the inhibition of inflammatory pain by peripheral 
endogenous opioids. Immediately before induction of Freund's adjuvant 
inflammation Wistar rats received i.v. injections of the selectin blocker 
fucoidin (5-25 mg/kg) or monoclonal antibodies (mAbs) against very 
late antigen-4 (VLA-4; 4-8 mg/kg), CD18 (2-4 mg/kg), intercellular 
adhesion molecule-1 (ICAM-1; 2-8 mg/kg) or platelet' endothelial cell 
adhesion molecule-1 (PECAM-1; 1-10 mg/kg) alone or in 
combination. Expression of P- and L-selectin, ICAM-1 and PECAM-1 in 
relation to beta- endorphin (END) expression in paw tissue was 
determined by double immunofluorescence. Fucoidin and anti-CD18 
significantly decreased stress-induced peripheral analgesia. Blocking of 
rolling (fucoidin + anti-VLA-4 ) or adhesion (anti-VLA-4 + 
anti-CD18) of immunocytes decreased stress-induced peripheral analgesia, 
while anti-PECAM-1 had no additional effect. Fucoidin alone or 
in combination with anti-VLA-4 substantially decreased paw volume (PV). 
However, anti-VLA-4 + CD18 or fucoidin in combination with three 
anti-CAMs only slightly decreased PV. No major changes in paw temperature 
were observed. The number of immunocytes co-expressing L-selectin and END 
was increased in inflamed tissue. ICAM-1 and PECAM-1 expression was 
up-regulated on the vascular endothelium simultaneously with an enhanced 
immigration of END-containing immunocytes in the inflamed tissue. 
Apparently, the migration of immune cells containing opioids is 
predominantly dependent on selectins and integrins but not on PECAM-1. 
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AB Myeloperoxidase (MPO) purified from human neutrophils was endocytosed by 
human monocyte-derived macrophages with a K of uptake of 10.6 nM 
and a Kd of 27.8 nM. Fucoidan and mannan inhibited the uptake 
of MPO into the macrophages, indicating that the uptake was mediated by 
mannose/f ucose receptors. Internalized MPO was degraded with a half time 
of 5.5 h, and the degradation was inhibited by chloroquin. The presence 
of cytokines during the differentiation of monocytes into macrophages 
caused enhancement of the endocytosis of MPO by macrophage-colony 
stimulating factor (M-CSF) , granulocyte macrophage-colony stimulating 
factor (GM-CSF), inter feron-gamma (IFN-gamma), interleukin-5 (IL-5), and 
transforming growth factor-beta 

(TGF-beta), and inhibition of it by interf eron-alpha 

(IFN-alpha). The stimulatory effect of IFN-gamma or GM-CSF was 

antagonized by IFN-alpha, but that of TGF-beta was not. In 

differentiated macrophages, the endocytosis was stimulated by IFN-alpha 

and TGF-beta, while it was inhibited by IFN-gamma. Expression 

of the receptor seems to be under multistep control during macrophage 

differentiation . 
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AB The possible roles played by lectin and lectin binding sites in liver 

development of duck embryos were initially investigated by looking at the 
interaction between lectin probes and receptor sites in the embryonic 
liver. Binding patterns to the lectins VAA, UDA and 14 kD, the fucan 
fucoidan and neoglycoproteins- BSA conjugated to glucNAc, 
beta-galNAc, fucose, mannose, maltose and lactose were monitored 
in liver of duck embryos. Embryos were studied with at most 10 
specimens observed for days 1, 3, 5, 8, 10, 13 and 17 of 
incubation. Of the probes used receptors for UDA, fucoidan and 
the neoglycoproteins maltose-BSA and beta-galNAc-BSA showed 
trends of developmental regulation. Maltose and UDA, beta 
-galNAc and UDA, maltose and beta-galNAc as well as 
fucoidan and. beta-galNAc and fucoidan and UDA 

binding are strongly to moderately coexpressed in the periods of 
observation. Fucoidan was strongly to weakly coexpressed with 
maltose . 
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AB Objective: Vasoactive molecules can diffuse from venules to dilate closely 
paired arterioles and enhance capillary perfusion. Venular control of 
capillary flow has been found to be dependent on nitric oxide (NO), which 
might be scavenged rapidly in diabetic microvasculature due to the 
presence of activated leukocytes. This study attempts to improve venular 
control of capillary flow using fucoidan, which inhibits venular 
leukocyte adhesion. Methods: Microvascular red blood cell velocity was 
measured in the mesentery of streptozotocin-induced diabetic rats, with 
and without fucoidan treatment, and in normal rats. Arteriolar 
pathways leading to branching capillaries were videotaped to measure the 
percent of the surrounding area occupied by a venule {% pairing). 
Microvascular wall NO was measured using fluorescent diaminof luorescein-2- 
diacetate in diabetic rats, with and without fucoidan treatment. 
Results: In normal rats, close pairing of venules to arterioles resulted 
in faster capillary flow. However, after 4-5 weeks of diabetes, 
the correlation between capillary velocity and % pairing was no longer 
significant. Capillary velocity and % pairing decreased .apprx.50% in 
comparison to normal rats. Treatment of diabetic rats with 
fucoidan restored venular control of capillary flow and increased 
NO levels. Conclusion: Leukocyte-derived mediators that scavenge NO may 
lead to inadequate venular control of capillary flow in diabetes 
. Copyright .COPYRGT. 2004 Taylor & Francis Inc. 
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AB The selectins play a significant role in mediating cellular adhesion and 

thus initiating the inflammatory and cell-mediated immune responses. In an 
inflammatory response, the selectins mediate the rolling of leukocytes on 
activated endothelial cells through the recognition of carbohydrate 
epitopes (e.g., sialyl Lewis (x), sLe(x)). The immune response relies on 
constant recirculation of lymphocytes from the blood through the vascular 
wall into the tissues and eventually back into the blood. Carbohydrate 
ligands on high endothelial venules capture circulating lymphocytes via 
L-selectin-dependent adhesion, leading to transmigration. Although 
leukocyte recruitment into the tissue is an essential physiological 
process, uncontrolled recruitment can lead to acute or chronic disorders 
such as inflammation, autoimmune diseases and tissue rejection 
during transplantation. Therefore, the development of agents that can 
modulate selectin-mediated events is an attractive therapeutic area. 
Summarised in this article are the patents published in this area from 
1999 to present. 
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AB This article reviews recent advances in the knowledge of the role of 
L-selectin, an adhesion molecule that is expressed on the surface of 
circulating leucocytes, in animal and human physiology and 
pathophysiology. After a brief discussion on nomenclature and structure, 
it progresses through the evidence for expression and regulation of 
L-selectin, cell collection and purification, physiological function and 
roles. The special role of knock out mice and monoclonal antibodies in 
determining a role for L-selectin in inflammatory states is described 
before proceeding to discuss the importance of L-selectin ligands and shed 
L-selectin. A second section describes a role for L-selectin in 
pathophysiological states in animals and man, with special reference to 
trauma, systemic inflammatory syndromes and sepsis. The review 
concludes with a summary of the potential role of anti-inflammatory 
medication and L-selectin blockers in the management of inflammation. 
.COPYRGT. 2002 Elsevier Science Ireland Ltd. All rights reserved. 
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AB Heparan sulfate proteoglycans (HSPGs) play a key role in the 

self-assembly, insolubility and barrier properties of basement membranes 
• and extracellular matrices. Hence, cleavage of heparan sulfate (HS) 
affects the integrity and functional state of tissues and thereby 
fundamental normal and pathological phenomena involving cell migration and 
response to changes in the extracellular microenvironment . Here, we 
describe the molecular properties, expression and function of a human 
heparanase, degrading HS at specific intrachain sites. The enzyme is 
synthesized as a latent .apprx.65 kDa protein that is processed at. the 
N-terminus into a highly active .apprx.50 kDa form. The heparanase mRNA 
and protein are preferentially expressed in metastatic cell lines and 
human tumor tissues. Overexpression of the heparanase cDNA in 
low-metastatic tumor cells conferred a high metastatic potential in 
experimental animals, resulting in an increased rate of mortality. The 
heparanase enzyme also releases ECM-resident angiogenic factors in vitro 
and its overexpression induces an angiogenic response in vivo. Heparanase 
may thus facilitate both tumor cell invasion and neovascularization, both 
critical steps in cancer progression. The enzyme is also involved in cell 
migration associated with inflammation and autoimmunity. The unexpected 
identification of a single predominant functional heparanase suggests that 
the enzyme is a promising target for drug development. In fact, treatment 
with heparanase inhibitors markedly reduces tumor growth, metastasis and 
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autoimmune disorders in animal models. Studies are underway to 
elucidate the involvement of heparanase in normal processes such as 
implantation, embryonic development, morphogenesis, tissue repair, 
inflammation and HSPG turnover. Heparanase is the first functional 
mammalian HS-degrading enzyme that has been cloned, expressed and 
characterized. This may lead to identification and cloning of other 
glycosaminoglycan degrading enzymes, toward a better understanding of 
their involvement and significance in normal and pathological processes. 
.COPYRGT. 2001 Societe francaise de biochimie et biologie moleculaire / 
Editions scienti f iques et medicales Elsevier SAS. All rights reserved. 
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We have characterized the structure of a sulfated D-galactan from the red 
algae Botryocladia occidentalis. The following repeating structure 
( - 4-a-D-Galp-l->3- p -D-Galp-1-0 was found 

for this polysaccharide, but with a variable sulfation pattern. Clearly 
one-third of the total a-units are 2, 3-di-O-sulf ated and another 
one-third are 2-O-sul fated . The algal sulfated D-galactan has a potent 
anticoagulant activity (similar potency as unf ractionated heparin) due to 
enhanced inhibition of thrombin and factor Xa by antithrombin and/or 
heparin cofactor II. We also extended the experiments to several sulfated 
polysaccharides from marine invertebrates with simple structures, composed 
of a single repeating structure. A 2-0- or 3-0-sulfated L-galactan (as 
well as a 2-O-sulfated L-fucan) has a weak anticoagulant action when 
compared with the potent action of the algal sulfated D-galactan. 
Possibly, the addition of two sulfate esters to a single a-galactose 
residue has an "amplifying effect" on the anticoagulant action, which 
cannot be totally ascribed to the increased charge density of the polymer. 
These results indicate that the wide diversity of polysaccharides from 
marine alga and invertebrates is a useful tool to elucidate 
structure/anticoagulant activity relationships. 
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AB Background: Leukocytes, also called white blood cells, can be categorized 
into three main groups, granulocytes, monocytes, and lymphocytes, which 
can be further classified into various subgroups. Lymphocytes are known to 
intervene in immune responses such as secreting cytokines, killing cells, 
or the production of antibodies. Monocytes/macrophages participate in 
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chronic inflammation by synthesizing numerous mediators and eliminating 
various pathogens. Discussion: The main type of granulocytes is the 
neutrophil, also called the polymorphmononuclear (PMN) leukocyte; these 
are usually not found in normal 'healthy 1 tissue and are referred to as 
'the first line of defense' against invading pathogens. However, besides 
the beneficial microbicidal activity of neutrophils, this cell type is 
also involved in the pathophysiology of organ damage in 
ischemia/reperfusion, trauma, sepsis, or organ transplantation. 
The exact role or function of leukocytes during inflammatory processes is 
far from being elucidated and can only be estimated from the enormous 
amount of literature on these cell types. The present review will focus 
mainly on PMN leukocytes and their ambiguous role in normal and inflamed 
tissue . 
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Transforming growth factors -p 

are cytokines with a wide range of biological effects. They play a 
pathologic role in inflammatory and fibrosing diseases such as 
nephrosclerosis. TGF-p s are secreted in a latent form due 

to noncovalent association with latency associated peptide (LAP), which is 
a homodimer formed from the propeptide region of TGF-p . LAP 
is disulfide linked to another protein, latent TGF-p 

binding protein { LTBP ) . LTBP has features in common with extracellular 

matrix proteins, and targets latent TGF-p to the matrix. 

Activation of latent TGF-p can be accomplished in vitro by 

denaturing treatments, plasmin digestion, ionizing radiation and 

interaction with thrombospondin . The mechanisms by which latent TGF-. 

beta, is activated physiologically are not well understood. 

Results to date suggest an important role for proteases, particularly 

plasmin, although other mechanisms probably exist. A general model of 

activation is proposed in which latent TGF-p is released 

from the extracellular matrix by proteases, localized to cell surfaces, 

and activated by cell-associated plasmin. 
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AB The cross-reactivity of anti-sulf atide antibody in sera from patients with 
autoimmune hepatitis was studied. The antibody activity, 
determined by enzyme-linked immunosorbent assay (ELISA), was reduced in 
the presence of heparin, heparan sulfate, fucoidan, and dextran 
sulfate, but not in the presence of keratan sulfate, dermatan sulfate and 
chondroitin sulfate. The reactivity with sulfatide of serum IgG was bound 
to a heparin-Sepharose column and a double-stranded DNA-cellulose column, 
and recovered in the fractions eluted with 1.5 M NaCl . Incubation of 
patients' sera with heparin and calf thymus DNA reduced the reactivity 
with sulfatide in 8 and 9, respectively, of 11 patients examined. These 
findings suggested that anti-sulfatide antibody was cross-reactive with 
heparan sulfate, especially heparin, and calf thymus DNA, and that this 
antibody recognizes certain structures containing repetitive, negatively 
charged groups as functional epitopes. 
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weed on lipid peroxidation in mice 
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The effects of fucoidan on the production of lipid peroxide in mice 
were studied. Fucoidan (10, 50, 150, and 300 mg kg-1 d-1) was 
orally administered to mice for 7 d, then all mice were injected i.v. with 
alloxan (70 mg kg -1), and 4 d later, LPO content in serum, liver, and 
spleen was determined Different doses of fucoidan were orally 
administered to alloxan-induced diabetic mice for 7 d, and LPO level was 
assayed. In vitro, fucoidan solution (0.05, 0.25, 0.75, and 1.5%) 
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only or with Cys/FeS04 were added into liver or spleen homogenates, and 
LPO was determined Those groups administered with fucoidan prior to 
alloxan injection had remarkable low LPO values, as compared with exptl. 
control. Fucoidan (50 mg kg-1 d-1) prevented the increase of 
LPO in serum, liver, and spleen of diabetic mice by 32.7, 22.7, and 20.0% 
(P <0.001, 0.01), resp., and it also obviously reduced LPO levels in 
serum, liver, and spleen of diabetic mice by 34.1, 29.3, and 30.3%, resp. 
No statistical differences were found in LPO level between liver or spleen 
homogenates added with fucoidan only or with Cys/FeS04 together. 
Fucoidan {po 50 mg kg-1 d-1) can prevent the increase of LPO in 
serum, liver, and spleen of diabetic mice obviously, but no inhibition 
effect was found on both spontaneous lipid peroxidn. 'of homogenates and 
that induced by Cys/FeS04 in vitro. 
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Pharmaceuticals and cosmetics containing 
fucoidan 
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CODEN: JKXXAF 

Patent 
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Pharmaceuticals or cosmetics, useful for TGF-p formation 
promotion, wrinkle inhibition, skin elasticity improvement, skin 
thickening inhibition, and collagen formation promotion, contain 
high-mol . -weight fraction of fucoidan. Human skin fibroblasts were 
cultured with 1.0 jag/mL fucoidan high-mol . -weight fraction (from 
Kj ellmaniella crassifolia) to show 16% type I pro-collagen formation and 
581% TGF-p 1 formation based on control. 
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US 2001-295627P P 20010604 

AB The present invention relates to devices for detection and therapy of 

active atheromatous plaque and/or thin-capped f ibro-atheroma ('vulnerable 
plaque* ), using selectively targeted fluorescent, radiolabeled, or 
fluorescent and radiolabeled compns . The present invention further 
relates to methods and devices for detection and therapy of active 
atheromatous plaques and/or vulnerable plaques, using selectively targeted 
compns., optionally comprising fluorescent and/or radiolabeled compns. An 
apparatus for detecting plaque in a blood vessel comprises a light emitter 
emitting light of a first wavelength and a light detector detecting light 
of a second wavelength; whereby a fluorescent composition is administered to 
the blood vessel, the fluorescent composition localizes to the plaque, and 
light of the first wavelength causes the fluorescent composition localized to 
the plaque to emit light having the second wavelength. The light emitter 
and light detector are included in a probe which is inserted into the 
blood vessel. A photosensitizer comprising chlorin e6 coupled to 
maleylated bovine serum albumin was prepared and was shown to accumulate in 
macrophage-rich plaques of an animal model system analogous to vulnerable 
plaques in humans. An intravascular fluorescence catheter was efficiently 
localized to vulnerable plaque in a rabbit coronary artery and was then 
used to illuminate the plaque with light activating the chlorin e6 for 
photodynamic therapy. 
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Study on serum cholesterol regulation of FGS from 
Laminaria japonica Aresch 

Qu, Aiqin; Wang, Qilin; Zhang, Yinghui; Li, Shouling; 
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College of Life science, Shandong University, Jinan, 
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Zhongguo Haiyang Yaowu (2002), 21(5), 31-33 
CODEN: ZHYAE8; ISSN: 1002-3461 
Shandongsheng Haiyang Yaowu Kexue Yanjiuso 
Journal 
Chinese 

The hypercholesterolemia model was established by feeding mice with 
hypercholesterol diet. The mice were divided into 5 groups: control 
group, hypercholesterolemia model group, fucoidan-galactosan 
sulfate (FGS) 250, 750 and 1500 mg kg-1 administered groups (I, II and 
III). On the 10, 20, 30 and 40th day, the serum cholesterol was 
determined The results were as follows: 40th day the concentration of total 
cholesterol (TC) (I, II and III groups) was 37.6, 54.2 and 66.2 mg dL-1, 
they showed lower than that of the control group; and the concentration of LDL-C 
was 47.6, 86.6 and 94.4 mg dL- 1, they were lower than that of the control 
group; while the concentration of HDL-C was 16.1, 38.2 and 36.7 mg dL-1, they 
showed higher than that of the control group. It was proved that FGS was 
an effective serum cholesterol regulator. 
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Aging and wrinkle formation of skin caused by UVB 
exposure are prevented and cured by the treatment with 
algal-extractive cosmetic product, "TOWADA" . (2nd 
Report). Analysis of effective ingredient ( s ) and 
possible mechanisms 

Wu, Hua Kang H.; Matsushita, Hideyuki; Sakai, Takeshi; 
Kato, Ikunoshin 
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Fragrance Journal (2002), 30(6), 106-112 
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Journal; General Review 
Japanese 

A review on the mechanism of skin aging, prevention and treatment of 
wrinkle by Towada (a lotion containing fucoidan extracted from gagome 
kombu), improvement of skin elasticity and decrease of epidermal thickness 
by the high mol. -weight fraction of the lotion (HMWF), decrease of collagen 
content by UVB and its recovery by HMWF, and increase of type I 
procollagen and TGF-j} 1 synthesis in human skin fibroblast 
by HMWF. 
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AB Disclosed are drugs to be used as remedies or preventives for diseases 
wherein the production of p -transforming 
growth factor should be enhanced, agents for 

ameliorating or preventing wrinkles, agents for elevating or sustaining 
skin elasticity, agents for ameliorating or preventing skin thickening, or 
agents for preventing collagen reduction or enhancing collagen production; and 
cosmetics to be used for enhancing ,the production of p - 
transforming growth factor, ameliorating or 

preventing wrinkles, elevating or sustaining skin elasticity, ameliorating 
or preventing skin thickening, or preventing collagen reduction or enhancing 
collagen production, etc. These drugs/cosmetics are characterized by containing, 
as the active ingredient, at least one member selected from the group 
consisting of fucoidan, its decomposition products and salts thereof. 
Fucoidan was obtained from brown algae { Kj ellmaniella 
crassifolia ) , and its effect on TGF-p 1 production in MG-63 
cells was examined. 
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AB Oral compns . including food and beverages comprise fucoidan or 

fucoidan-like polysaccharides for the prevention and treatment of 
hyperlipidemia and hypertriglyceridemia, especially "with the conditions of 
diabetes, obesity, and hypertension. Fucoidan was extracted 
from Cladosiphon okamuranus and used in formulating tablets, yogurts, 
candies, gums, etc. 
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AB The present invention relates to the use of fucoidin at the 

manufacture of pharmaceutical compns. for the treatment of arthritis in 
mammals, including humans. Fucoidin can be used for treatment 
of septic arthritis and can be used in combination with 
antibiotics. The activity of fucoidin is related in interaction 
with P selectins. 
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The role of non-parenchymal liver cells in the liver 
uptake of Staphylococcus aureus lipoteichoic acid 
(LTA) in vivo 

Van Amersfoort, E. S.; Van Berkel, T. J. C; Kuiper, 
J. 

Div. of Biopharmaceutics, Leiden/Amsterdam Center for 
Drug Research, Sylvius Laboratory, Leiden University, 
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Cells of the Hepatic Sinusoid (2001), 8, 40-42 
. CODEN: CHSIEL 

Kupffer Cell Foundation 
Journal 
English 

Infections with gram-pos. bacteria are in approx. 50% of all cases 
responsible for the occurrence of sepsis and septic 

shock. Lipoteichoic acid (LTA) is one of the main components of the 
gram-pos. bacterial cell wall that is responsible for the induction of 
sepsis. We iodinated LTA and injected it i.v. in mice in order to 
determine the in vivo fate of this compound After i.v. injection 125I-LTA was 
slowly cleared from the plasma. At 5 min after injection up to 20% of the 
injected dose was recovered in the liver. Other tissues like lungs, 
spleen, skin, muscle, bone marrow, and kidneys contributed marginally to 
the plasma clearance. Within the liver, Kupffer cells, endothelial cells, 
and parenchymal cells were responsible for 50%, 30%, and 20% of the total 
liver uptake, resp. Scavenger receptors on the non-parenchymal liver 
cells contributed largely to the liver uptake of 125I-LTA, since 
competitors, like poly-I and fucoidin, inhibited about 4 0% of 
the liver uptake of 125I-LTA. The uptake of LTA by the Kupffer cells led 
to activation of Kupffer cells and tumor necrosis factor-a 
(TNF-a) induction. Blockade of the uptake of LTA by Kupffer cells 
inhibited the TNF-a production completely. 
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AB The invention relates to a carbohydrate mixture which is provided with at 
least one modified carbohydrate made of a carrier and a carbohydrate 
residue coupled therewith. The carrier is a digestible, glucose-containing 
carbohydrate in the form of a digestable glucan or a non-digestable 
storage carbohydrate, skeletal carbohydrate or low-mol . -weight component 
thereof. The carrier is coupled to a carbohydrate residue. Glucose 
release from the carbohydrate mixture is thus reduced by at least 10 
%, detected in an in-vivo digestion system based on pancreatin and 
compared to a carbohydrate mixture which contains the same amount by weight of 
non-modified carbohydrates. The postprandial blood glucose concentration 
increase after eating can be moderated by means of the inventive 
carbohydrate mixture The glucose can thus be metabolized by diabetics in 
spite of the existing lack of insulin. The inventive carbohydrate mixture 
can be used in food for diabetics and in pharmaceuticals. 
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AB The present invention describes heparin cofactor II mutants comprising a 
C-terminal amino acid extension with enhanced anti-thrombotic effects. 
Preferred are amino acid extensions comprising His of from about 2 to 20 
amino acids. Most preferred are heparin cofactor II proteins comprising 
(His) 6 and (His)5Pro C-terminal extensions. Further described are 
isolated nucleic acids encoding the inventive heparin cofactor II mutants, 



10/049,419 



and vectors and host cells containing the same. Also provided are 
pharmaceutical formulations containing the inventive heparin cofactor II 
mutants, preferably in the presence of a polyanion cofactor. In another 
aspect of the present invention are methods of inhibiting thrombin 
activity so as to inhibit blood coagulation, regulate wound healing, 
tissue repair, and/or inhibit inflammation in a subject in need thereof. 
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Effect of fucoidin on blood glucose in 
alloxan-induced diabetic mice 
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Huazhong Nongye Daxue 
Journal 
Chinese 

Fucoidan (FD) isolated from Laminaria japonica Aresch and 
administered at 10, 50, 150, and 300 mg/kg in advance for 7 days, made the 
blood glucose level in alloxan-treated mice decrease by 52.4%, 57.1%, 
43.3%, and 36.9%, resp., in comparison with the control. FD injected at 
50 and 10 mg/kg made the blood glucose value of alloxan-diabetic mice drop 
to 60.6% and 80.4% resp., in comparison to that before injection, and 
reduced water-intake by 50.6% and 36.2%. 
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A method of increasing nucleic acid synthesis with 
ultrasound 

Unger, Evan C; McCreery, Thomas; Sadewasser, David 

ImaRx Pharmaceutical Corp., USA 

PCT Int. Appl., 124 pp. 

CODEN: PIXXD2 

Patent 

English 

1 



PATENT NO. 



WO 9925385 
W: AU, 
RW: AT, 
PT, 

AU 9913906 
PRIORITY APPLN. 

OTHER SOURCE (S) : 



KIND DATE 



APPLICATION NO. 



DATE 



Al 

CA, JP 

BE, CH, CY, 

SE 

Al 

INFO. : 



19990527 



WO 1998-US23843 



19981111 



DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, 



19990607 



AU 1999-13906 19981111 
US 1997-971540 A 19971117 

WO 1998-US23843 W 19981111 



MARPAT 131:14825 



AB 



The present invention is directed to a method of increasing nucleic acid 
synthesis in a cell comprising administering to the cell a therapeutically 
effective amount of ultrasound for a therapeutically effective time such 
that said administration of said ultrasound results in said increased 
nucleic acid synthesis. The nucleic .acid sequence may comprise an 
endogenous sequence or an exogenous sequence. In particular, the 
invention is directed to increasing the expression of stress proteins and 
repair proteins. 

12 THERE ARE 12 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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PCT Int. Appl., 32 pp. 

CODEN: PIXXD2 

Patent 
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LANGUAGE : English 
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PATENT INFORMATION: 



PATENT NO. 






KIND 


DATE 






APPLICATION NO. 




DATE 
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WO 1998-GB1882 
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RU, TJ, TM 
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19990119 
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19980626 


ES 


2184294 






T3 




20030401 




ES 1998-932298 
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PRIORITY APPLN. INFO.: GB 1997-13406 A 19970626 

GB 1997-25209 A 19971128 

WO 1998-GB1882 W 19980626 

AB A wound dressing which comprises a carrier layer having a non-adherent to 
cell layer on a wound facing surface thereof is disclosed. The 
non-adherent layer has bonded thereto a biodegradable cell anchoring layer 
which anchors mammalian cells. In use, the degradable layer breaks down 
releasing the cells into the wound site which are discouraged from 
reattaching to the dressing by the non-adherent layer. Thus, the dressing 
can switch from a cell binding state to a state in which the binding of 
cells is discouraged. Systems, methods of treatment and methods of 
manufacturing the dressing are also disclosed. Opsit IV 3000 polyurethane film 
was exposed to nitrogen plasma and promptly covered with a thin coat of a 
solution containing 20% ethylene glycol diglycidyl ether (I) and 1% CM-cellulose 
(II). 7\n aqueous solution of 10 mg/mL-heparin was then sprayed on top 
of I: II acting and the resulting material was dried at 60° for 5 h, 
then it was sterilized and stored dry. The above film was immersed in 
fetal calf serum and a suspension of human keratinocytes . Cells adhered 
to the film within 4-16 h. Following subsequent in vitro culture, the 
cells detached from the film and were released into the medium. 
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Patent 
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APPLICATION NO. 
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WO 9740679 Al 19971106 WO 1997-US7237 
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AU 736301 B2 20010726 

EP 935415 Al 19990818 EP 1997-921460 

R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, 

IE, FI 

T2 20010605 



JP 2001507207 
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JP 1997-539185 
US 1996-640554 
US 1997-785661 
US 1997-841169 
US 1994-346426 
WO 1997-US7237 



19970430 



LU, MC, NL, PT, SE 
19970429 
19970430 
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NL, SE, MC, PT, 

1*9970430 
A 19960501 
A 19970117 
A 19970429 
A2 19941129 
W 19970430 
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OTHER SOURCE (S) : MAR PAT 128:16429 

AB The present invention is directed to a method for delivering a compound into 
a cell comprising administering to the cell the compound to be delivered, an 
organic halide, and/or a carrier. Ultrasound may also be applied, if 
desired. Among many example is one showing transfection using cationic 
microspheres filled with perf luorobutane gas. 



L22 ANSWER 73 OF 81 CAPLUS COPYRIGHT 2005 ACS on STN 
ACCESSION NUMBER: 1996:762086 CAPLUS 

DOCUMENT NUMBER: 126:4 6258 

TITLE: Polysulfated derivatives of .beta 

. -cyclodextrin and myo-inositol as potent inhibitors 
of the interaction between L-selectin and peripheral 
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sulfate groups 

Shailubhai, Kunwar; Abbas, S. Zaheer; Jacob, Gary S. 
Department of Immunology, G.D. Searle Co., St. Louis, 
MO, 63167, USA 

Biochemical and Biophysical Research Communications 
(1996), 229(2), 488-493 
CODEN: BBRCA9; ISSN: 0006-291X 
Academic ' 
Journal 
English 

The authors utilized an in vitro assay that measures the binding of an 
L-selectin-human Fc chimera (LS-Fc) to [35S] sulfate labeled peripheral 
addressin (PNAd), a 120 kDa glycoprotein ligand for L-selectin in porcine 
lymph nodes, to evaluate inhibitory properties of a small group of 
sulfated derivs. of p -cyclodestrin (p -CD), 

sLex, and myo-inositol and their non-sulfated counterparts. The authors 
found that hepta-sulf ated p -CD (IC50 =0.2 mM) strongly 
inhibited the binding of L-selectin to PNAd. In contrast, the 
monosulfated p -CD was a poor inhibitor, displaying < 
10% inhibition at 0.5 mM and p -CD was not active as 

an inhibitor. Similarly, inositol hexakissulf ate, a compound containing 6 
sulfate groups on the inositol ring displayed an inhibition of about 61% 
at 0.5 mM concentration, whereas the non-sulfated myoinositol was not inhibitory. 
These finding provide evidence that clustering of sulfate groups enhances 
affinity of mols. for binding to L-selectin. 
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Method and kit for prevention of aggregation during 
reconstitution of dried proteins 



Prestrelski, Steven J.; 
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Patent 
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Zhang, Mei Z. 
USA; Zhang, Mei Z. 



PATENT NO. 
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US 5580856 
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AB 



19961203 



US 1994-276008 19940715 
US 1994-276008 19940715 
Dried proteins are stabilized against loss of biol . activity in 
formulations upon rehydration of the dried protein by adding a 
reconstitution stabilizer. The reconstitution stabilizer may be an 
osmolyte, lyotropic salt, water-soluble synthetic or natural polymer, 
surfactant, sulfated polysaccharide, protein, or buffer. A kit for 
producing an aqueous formulation comprises a 1st container containing a dried 
protein and a 2nd container containing the reconstitution stabilizer. Thus, 
when lyophilized recombinant human keratinocyte growth factor was 
reconstituted with water containing heparin or sucrose octasulfate, 
aggregation was only 10-15% of that observed after rehydration with 
pure water. 
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Patent 
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pp. 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 
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JP 1995-81645 19950302 
JP 1995-81645 19950302 
The compns . comprise Na chondroitinsulf ate (I), cyclodextrin (II), xanthan 
gum (III), xylan, xylose, Na pantothenate (IV), Na pyruvate (V), Na 
erythorbate (VI), 4-isopropyltropone (VII), H20, benzyl ale. (VIII), and 
iso-PrOH and optionally contain monosaccharides, polysaccharides, 
antioxidants, lactic acids, preservatives, bactericides, secondary ales., 
higher ales., amino ales., and/or microorganisms. An aqueous solution containing 70% 
mixture of I ^25, xylan 0.1-0.5, xylose 0.1-0.5, glucose 0.1-0.5, III 
0.1-0.5, II 1-3, VII 0.01-0.05, IV 1-5, V 1-5, VI 1-5, 10% VIII, 
and 20% iso-PrOH exhibited good polymer release properties on contacting a 
polymer coating on a metal surface with the solution for 5-10 min 
at room temperature 
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US 
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AB A contrast medium for computed tomog. comprises gas filled microspheres 

prepared from a gas and/or a gaseous precursor and one or more stabilizing 

compds. Microspheres containing perf luoropentane were prepared by introducing 

DPPC 77.5, DPPA 12.5, and DPPE-PEG 5000 10 mol%, resp., into 

normal saline containing glycerol 10 weight% and propylene glycol 

10 weight%. After adding perf luoropentane, the mixture was autoclaved, 

cooled to room temperature, and shaked to produce a dense foam. 
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Al 19931208 EP 1992-907392 19920221 
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T2 19940929 JP 1992-507346 19920221 
: US 1991-662227 A 19910222 

WO 1992-US1370 W 19920221 

AB Endotoxemia is treated by administration of an effective endotoxin-binding 
amount of a polypeptide fragment of the extracellular portion of a 

sustantially pure macrophage scavenger receptor protein. Preparation of a soluble 

scavenger receptor from native proteins {via purification and proteolytic 

cleavage) and by recombinant DNA methodol . is described. DNA sequences 

(and corresponding amino acid sequences) for bovine and human soluble 

scavenger receptors are included. The soluble receptor protein has a similar 

binding specificity, and hence utility, as the full-length membrane-bound 

form. 
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Treatment of demyelinating diseases by agents that 

inhibit leukocyte adhesion to myelin 

Rosen, Steven; Huang, Kun; Singer, Mark; Geoffroy, 

Joyce 

University of California, Oakland, USA 

PCT Int. Appl., 29 pp. 
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Patent 

English 

1 



PATENT NO. 
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Al 



19930121 



APPLICATION NO. 



WO 1992-US5836 



DATE 



19920713 



CH, DE, DK, ES, FR, GB, GR, IT, LU, MC, NL, SE 



CH, 



A 
Al 
Bl 
DE, 
E 



19930713 
19940427 
19991222 
DK, ES, FR, 
20000115 



US 1991-727280 
EP 1992-915758 



19910711 
19920713 



GB, GR, IT, LI, LU, MC, NL, SE 

AT 1992-915758 19920713 
US 1991-727280 A 19910711 

WO 1992-US5836 W 19920713 

AB Blocking agents that inhibit lymphocyte homing receptors (LHR) -mediated 

binding of leukocytes to myelin are useful for the diagnosis and treatment 
of demyelinating diseases, such as multiple sclerosis. 
The blocking agents are carbohydrates, such as mannose 6-phosphate, 
fructose 1-phosphate, fucoidin fragments or the Hansenula hostii 
phosphomannan monoester (PPME) core. The LHR-binding moiety includes 
glycolipids and glycoproteins, such as endothelial cell surface 
glycoproteins. The blocking agent may also be an Ig which reacts with 
LHR. PPME (10 ng/mL) totally inhibited the in vitro binding of human 
lymphocytes to cerebellar myelin. 
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Glucuronoxylofucan, 
Ascophyllum nodosum 
Percival, Elizabeth 
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Englefield Green, UK 
Carbohydrate Research (1968), 7(3), 272-83 
CODEN: CRBRAT; ISSN: 0008-6215 
Journal 
English 
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AB A sulfated glucuronoxylof ucan containing 4 9% L-fucose, 10% D-xylose, 

and 11% D-glucuronic acid was extracted from the cell-walls of A. nodosum, 
after removal from the weed of laminaran, fucoidan, and the 
major part of the alginic acid. Partial hydrolysis of the extract gave 
3-0- (p -D-glucopyranosyluronic acid ) -L-fucose as a major 

structural feature of the mol . and separation of small quantities of 3-0- . 

beta. -D-xylopyranosyl-L-f ucose and 4-0-a-L-f ucopyranosyl-D- 

xylose. From the results of alkali treatment and mild methanolysis 

studies, deductions are made concerning the site of the sulfate groups. 

Characterization of the fragments found in the hydrolyzates, after 

periodate oxidation, reduction, and hydrolysis of the initial polysaccharide, the 

degraded polysaccharide recovered after partial hydrolysis, the 

alkali-treated polysaccharide, and the degraded material recovered after 

methanolysis, indicates that at least some of the D-glucuronic acid 

residues are (1 -> 4) -linked, that some of the L-fucose residues are 

vulnerable to periodate, and that the mol. is branched with end-group and 

(1 -> 4) -linked D-xylose residues situated near the periphery of the 

mol . 
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729-37 
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AB The partial acid hydrolyzate of insol. laminarin showed on paper 

chromatography the presence of glucose (I), mannitol (II), fucose (III), 
laminaridextrins, and nonreducing oligosaccharides. The source of III was 
considered to be contamination from fucoidln since no Ill-containing 
oligosaccharides were found (cf. preceding abstract). The hydrolyzate was 
adsorbed on C-Celite and the monosaccharides eluted with H20. The eluent 
reservoir was filled with H20 and the volume maintained constant with 20% EtOH 
while 195 fractions (500 ml. each) were collected; the eluent was changed 
to 50% EtOH, then to PrOH, giving 2 final fractions. Fractions 1-42 
contained I, determined by reducing power (Somogyi, C.A. 40, 21725), and II, 
freed from I by fermentation with yeast and then identified and determined by 
conversion to its hexa-O-acetate . Fractions 43-54 contained III, 
identified as its phenylhydrazone, and a trace of I. Ref ractionation of 
fractions 55-68 gave isomaltose (IV), glucosyl -mannitol (V), and fractions 
containing increasing amts. of gentiobiose (VI) mixed with V. IV acetylated 
and fractionated gave a product with the properties of .beta 
.-isomaltose octa-O-acetate (VII). A portion of VII was deacetylated to 
measure the [a] D of the free sugar. Pure V hydrolyzed and treated 
with MeOH-HCl gave II, Me glucoside, and a trace of V. II was identified 
by conversion to its hexa-O-benzoate . Benzoylation of V gave 1-0- . 
beta. -D-glucopyranosyl-D-mannitol nona-O-benzoate, showing no m.p. 
depression with authentic material. The VI in fractions 55-68 and 69-75 
[which contained mainly laminaribiose (VIII) and only small amts. of V and 
VI] was estimated by quant, chromatography on thick filter paper and determination of 
the reducing power. The Somogyi reagent (loc. cit.) was calibrated 
against authentic VI. No attempt was made to sep. V and VI. Pure VI was 
obtained for [a] D determination and for the preparation of its acetate by 
prolonged irrigation on thick paper. Fractions 76-95 contained only VIII 
which was first reduced with KBH4 and then acetylated to laminaribiitol 
nona-O-acetate, m. 108-9°, [a]18D - 10.8° (c 

0. 53, CHC13). Fractions 96-139 contained VIII, laminaritriose (IX), and 5 
other sugars. Separation on thick filter paper gave 3 components identified as 
3-0-p -isomaltosylglucose, [a]D 67° (H20), 

1-0-p -isomaltosylmannitol , and 1, 6-di-O- .beta 

. -glucosylmannitol . The other 2 components were not identified but gave 

1, VIII, IX, and higher polysaccharides on partial acid hydrolysis. 
Fractions 140-8 consisted mainly of l-0-.beta 

. -laminaribiosylmannitol (X). Fractions 149-61 contained approx. equal 
amts. of IX, X, and laminaribiosylglucose (XI). Fractions 162-71 
contained IX and XI, fractions 172-95, only IX. The 50% EtOH and 25% PrOH 
eluates from C-Celite were ref ractionated by elution with 9 1. 22.5% EtOH 
and 4 1. 25% EtOH. The first four 1-1. fractions contained no sugar; 
subsequent fractions contained: I, IV, and IX; IX; IX and 3-0- . 
beta.-gentiobiosylglucose (XII); IX and XII; IX, XII, and the 
tetrasaccharide O-a-D-glucopyranosyl- ( 1 -> 6)-0- .beta 
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. -D-glucopyranosyl- ( 1 -> 3)-0- p -D-glucopyranosyl- ( 1 

-> 3)-D-glucose (XIII); IX, XIII, and a nonreducing tetrasaccharide 

(XIV); laminaritetraose (XV), XIII, and XIV; XV; XV. From 180 g. undried 

insol. laminarin were obtained [sugar, yield, (g.), [ol]D (H20), m.p. 

of acetate, [a] D of acetate (CHC13)]:I, 55, 51.1°, 

132-3°, -; II, 0.55, -, 122-3°, 25.0°; III, 0.55, -, 

169° (L-fucose phenylhydrazone ) , -; VIII, 25, 19.1°, 

162°, -28.2°; V, 2.3, -20.7°, 88-92°, 

39.7° (benzoate); VI, 0.36, 8.5°, 191-2°, 

-4.8°; IV, 0.09, 121°, 145-6°, 97.5°; IX, 20, 

2.3°, 120-1°, -40.4°; X, 1.1, -24.8°, 

144-5°, -18.6°; XII, 0.48, -1.0°, -, -; XI, 0.36, 

-4°, 214-15°, -27°. From soluble laminarin (26.95 g. 

dried material) : I, 5.82, 50.9°, 132-3°, 3.8°; III, 

0. 39, -, 166-7° (fucose phenylhydrazone), -; VIII, 2.22, 
18.6°, 162-3°, -28.9°; V, 0.37, -20.4°, -, -; 

VI, 0.31, 9.4°, 192-3°, -5.0°; IX, 2.41, 2.0°, 

120-1°, -40°. II was determined by its rotation in NH4 

paramolybdate . 
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AB cf. C.A. 49, 5537b. A number of aminoacridines and related compds. have been 

examined as precipitating agents for organic sulfates, particularly arylsulfates. 
Safranine, euflavine, and 5-aminoacridine gave crystalline salts of low solubility 
with Ph, p-acetylphenyl, and p-nitrophenyl sulfates. The aminoquinoline 
salts of the same sulfates were more soluble 5-Aminoacridine gave relatively 
insol. salts with the following sulfate (I) esters: 3-methylphenyl I, 
indoxyl I, 2-amino-3-carboxyphenyl I, 2-amino-5-carboxyphenyl I, 
2-amino-4-methylphenyl I, 2-amino-4-chlorophenyl I, 3-amino-3-nitrophenyl 

1, 4-amino-3-phenylphenyl I, 6-amino-3-methylphenyl I, 

2- amino-l-naphthyl-Ph I, 2 1 -methyl-4 -dimethylamino-trans-stilbene 3-1, 

2 * -chloro-4-dimethylamino-trans-stilbene 3-1, 4-dimethylaminoazobenzene 

3- 1, dehydroisoandrosterone I, galactose 3-1, 1 , 2, 5, 6-diisopropylidene 
glucose 3-1, laminarin I, carrageenin, fucoidin, heparin, and 

chondroitin I. The following were not precipitated: isoandrosterone I, Et I, 
sinigrin, glucose 3-1, glucose 6-1, uric acid, urea, glycine conjugates, 
mercapturic acids, glucosiduronic acids (except those of stilbestrol and 
dienestrol), benzoic acid, oxalic acid. Ph phosphate and p-nitrophenyl 
phosphate form ppts. 5-Aminoacridine was used to isolate the aryl 
sulfates formed after feeding p-chlorophenol , chlorobenzene, and 

4- chlorocatechol to rabbits. The 4-chlorocatechol monosulfates isolated 
from the urines of rabbits receiving chlorobenzene or 4-chlorocatechol 
were shown to be 4-chloro-2-hydroxyphenyl I. The synthetic monosulfate 
had the same structure. 



